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ing date  the  25th  of  February,  1825,  he  directed  certain 
Trustees  therein  named  to  invest  m  the  public  funds  the 
sum  of  £ight  thousand  pounds  sterling;  this  sum,  with 
the  accruing  dividends  tfaereoD,  to  be  held  at  the  dispoeal 
of  the  Presidenty  for  the  time  being,  of  the  Royal  Society 
of  London,  to  be  paid  to  the  person  or  persons  nominated 
by  bun.  The  Testator  further  directed,  tiiiii  the  person  or 
persons  telecled  by  the  said  President  should  be  appointed 
to  write,  print,  and  publish  one  thousand  copies  of  a  work 
On  the  Poirer^  Wisdom,  and  Goodness  of  God,  as  mam^ 
Jested  in  the  Creation:  Uiustrating  weA  work  by  all  reason^ 
ahU  arguments,  as  for  instance  the  variety  andformation  of 
Goffs  creatures  in  the  animal,  vegetable,  and  mineral  king' 
doms;  the  effect  of  digestion,  and  therein/  of  conversion; 
the  construction  of  the  hand  of  man,  and  an  i/iJiniU  variety 
of  other  arguments;  as  also  by  discoveries  ancient  and 
modern,  in  arts,  sciences,  and  the  whole  extent  of  literature. 
He  desired^  moreover;  that  the  profits  arising  from  the  sale 
of  the  works  so  published  should  be  paid  to  the  authors  of 
the  works. 
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INTRODUCTION. 


Th£  WorAg  o£  Qod  and  th^  Word  of  God 
may  be  called  the  two  doors  which  open  into 
the  temple  of  Troth ;  and^  as  both  proeeed 
from  the  same  Almighty  and  Oiuniscient  - 
Author,  they  cannot,  if  rightiiy  interpretod^ 
contradict  each  other,  but  must  mutually 
illustrate  and  eonfiim,  ^*  though  eadi  in  dif«» 
ferent  soil  and  manner,'*  the  same  truths* 
Doubtless  it  was  with  this  convietioii  upon 
his  mind,  tliat  the  learned  Froiessor,'  from 
whom  I  haTe  bcnrowed  my  motto,  expresses 
his  opinion — ^that  in  order  rightly  to  und^ 
stand  the  voice  of  God  in  nature,  we  ought  to 
enter  h^  t^pb  with  the  Bible  in  our  hands. 

The  prescribed  object  of  tlic  several  trea- 
tises, of  which  the  present  forms  one,  is  the 
fllustration  of  the  Power,  Wisdom,  and  Good- 

1  The  pious  Heinrich  Moritz  Gaedd,  Professor  .of  Natural 
History  in  the  University  of  Liege. 
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Tiess  of  the  Deity,  as  manifested  in  the  Works 
of  Creation ;  but  it  is  not  only  directed  that 
these  primary  attributes  should  be  proved 
by  all  reasonable  arguments  derived  from 
physical  objects,  but  also  l>y  discoveries 
ancient  and  modern,  and  the  whole  extent  of 
literature.  As  the  Holy  Scriptures  form  the 
most  interesting  portion,  in  every  respect, 
of  ancient  literature ;  and  it  has  always  been 
the  habit  of  the  author  of  the  present  treatise 
to  unite  the  study  ot  the  word  of  God  with 
that  of  his  works  ;^  he  trusts  he  shall  not  be 
deemed  to  have  stepped  out  ot  the  record, 
where  he  has  copiously  drawn  from  the 
sacred  fountains,  provided  the  main  tenor  of 
his  argument  is  in  accordance  with  the  brief 
put  into  his  hands. 

Those  who  are  disposed  to  unite  the  study 
of  scripture  with  that  of  nature,  should  always 
bear  in  mind  the  caution  before  alluded  to, 
that  all  dq>ends  upon  the  right  interpretatian, 
either  of  the  written  word  or  created  sub- 
st€mce.  They  who  study  the  word  of  Ood, 
and  they  who  study  his  works,  are  equally 
liable  to  error ;  nor  will  talents,  even  of  the 

^  See  Monographia  Apum  Anglice,  i.  2,  and  iiitrud.  tu  £nt.  i. 
Pref,  xiii.  &c. 
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highest  order,  always  secure  a  man  fifom 
falling  into  it.  The  love  of  truth,  and  of  its 
Almighty  Author,  is  the  only  sure  guide  that 
will  conduct  the  aspirant  to  its  purest  foun- 
tains. High  intellectual  powers  are  a  glorious 
gift  of  God,  which,  when  associated  with  the 
qualities  just  named,  lead  to  results  as  glorious, 
and  to  the  light  of  real  unsophisticated  know- 
ledge. But  knowledge  puffcth  up,  and  if  it 
stands  alone,  there  is  great  danger  of  its 
leading  its  possessor  into  a  kind  of  self-wor- 
sfaip,  and  from  thence  to  self-delusion,  and  the 
love  of  hypothesis. 

It  is  much  to  be  lamented  that  many  bright 
lights  in  science,  some  from  leaning  too  much 
to  their  own  understanding,  and  others,  pro- 
bably from  having  Religion  shown  to  them, 
not  with  her.  own  winning  features,  nor  in  her 
own  simple  dress,  but  with  a  distorted  aspect, 
and  decked  meretriciously,  so  that  she  appears 
what  she  is  not,  without  further  inquiry  and 
without  consulting  her  genuine  records,  have 
rejected  her  and  iaUea  into  grievous  errors. 
To  them  might  be  applied  our  Saviour*s 
words.  Ye  do  err  not  knavnnff  the  Scriptures. 
These  observations  apply  particularly  to  two 
of  the  most  eminent  phiitisuphers  of  the 
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present  age,  one  for  the  depth  of  his  know- 
ledge in  astronomer  and  general  pbysicfi  ;  and 
the  otlier  in  zoology.  It  will  be  easily  seen 
that  I  alittde  to  La  Place  and  Lamansk,  both 
of  whom,  from  their  disregard  of  the  word  of 
Qod,  and  fifun  aeekin^  too  exclusively  their 
own  glory,  have  £iJleu  into  emura  of  no  small 
magnitude.  It  is  singular,  and  wortiiy  of 
observation,  that  both  imve  based  their  hypo- 
thesis upon  a  similar  foundation.  La  Pla€^e 
says,  An  attentive  inspection  of  the  solar 
system  eviuces  the  necessity  of  some  central 
paramount  force,  in  order  to  maiatain  the 
entire  system  together,  and  secure  the  regu- 
larity of  its  motions/'^  One  would  expect 
firom  these  remaiks,  tlxat  he  was  about  to 
enforce  the  necessity  of  acknowledging  the 
necessary  existence  of  an  intelligent  para* 
mount  central  Being,  whose  goings  forth  were 
co-extensive  with  the  universe  of  systems,  to 
create  them  at  first,  and  then  maintain  their 
several  motions  and  revelations,  so  as  to 
prevent  them  fi'om  becoming  eccentric  and 
interfisring  with  each  other,^  ihm~^pholdiHjf 
aU  things  by  the  word  of  his  power.  But 

« 

*  System  of  the  World,  E.  Tr.  ii.  330, 

*  IM.  Afpendixt  cc»iicliidiiig  note. 
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no — whea  he  asks  the  questiout  What  is  the 
primitive  cause  ?  ^  instead  of  answering  it 
immediately,  he  refers  the  reader  for  his 
hypothesis  to  a  concluding  note,  in  which 
we  find  that  this  primitive  cause,  instead  of 
the  Deity,  is  a  nebulosity  origiiiHlly  so  diilii&e, 
that  its  existence  can  with  difficulty  be  con* 
ceived.*  To  produce  a  system  hke  ours,  one 
of  these  wandering^  masses  of  nebulous  matter 
distributed  thiough  the  ininiensity  of  the 
heavens,'  is  converted  into  a  brilliant  nucleus, 
with  an  atmosphere  originally  extending 
beyond  the  orbits  of  all  its  planets,  and  then 
gradually  contracting  itself  but  at  its  suc- 
cessive limits  leaving  zones  of  vapours,  whi<di, 
by  their  condensation,  formed  the  several 
planets  and  their  satellites,  including  the 
rings  of  Saturn !  !^ 

It  is  grievous  to  see  talents  of  the  very 
highest  order,  and  to  which  Natural  Fhi« 
Ibsophy,  in  other  respects,  is  so  deeply 
indebted,  forsaking  the  £n9  JSntium^  the 
God  of  Gods,  and  ascribing  the  creation  of 
the  universe  of  worlds  to  a  cause  which, 
according  to  his  own  coufession,  is  aU  but 

>  System  of  the  World,  E.  Tr.  ii.  3^, 

<  lUd  367.  3  llnd.  332.  «  JM.  358. 

VOL.  J.  C 
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a  non-entity.     He  lipeaks,  indeed,  of  a 

Supreme  Intelligence,  but  it  is  as  Newton's 
gody-^-^hom  he  blames  for  attribnting  the 
admirable  arrangement  of  the  bun,  of  the 
planets,  and  of  the  comets,  (o  m  Intelligent 
and  Almighty  Being,* — and  of  an  Author 
of  Nature^  not,  howeyer,  aes  the  pmierm 
and  upholder  of  the  universe,'  but  as  per- 
petually receding,  according  as  the  boondariis 
of  our  knowledge  are  extended  ;^  thus  expel- 
ling, as  it  were,  the  Deity  from  all  care  ,  or 
concern  about  his  own  world. 

While  the  philosopher  thus  became  vain 
in  his  inuiginoHoMt  the  naturalist  attempted 
to  account  for  the  production  of  all  the  various 
forma  and  straotiires  of  plants  and  animab 
upon  siiiiilar  principles.  Lamarck,  distin- 
guished by  the  variety  of  his  talents  and 
attainments,  by  the  acuteness  of  his  intellect, 
by  the  deamess  of  his  oonceptions,  and 
remarkable  lor  liis  intimate  acquaintance  with 
his  subject,  thus  expresses  his  opinidn  as  to 
the  origin  of  the  present  system  of  organized 
beings.  We  know,  by  observation,  that 
the  most  simple  organizatigns,  whether  vege- 

»  Stfstem  of  the  Wwld,  E.  Tr.  ii.  331 . 
»  IM.  332.  s  IM.  333. 
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tftbla  or  animal,  are  never  met  with  but  in 

minute  gelatinous  bodies,  very  supple  and 
iirii<mt4^ :  in  a  wotd*  onlv  in  finul  bodies  almost 
withoAit  consistence  and  mostly  transparent" 
These  minute  bodies  he  supposes  nature 
forma,  in  the  w  aters,  by  the  power  of  attract 
tkm;  and  that  nejit,  subde  and  ezpanaive 
fluids,  such  as  caloric  and  electricity,  peoe- 
trate  these  bodies*  and  enlsnre  the  intenticea 
of  their  agglulinated  molecuks,  so  as  to  form 
utneular  cavities,  and  so  produce  irritability 
and  life,  followed  by  a  power  of  absorptiou* 
by  wfaiefa  Asy  derive  nutriment  finom  with-- 
out' 

The  production  of  a  new  organ  in  one  of 
these,  80  Jbrmed,  animal  bodies,  he  ascribes 
to  a  new  wmit,  which  continues  to  stimulate ; 
sad  of  a  new  moveihent  which  that  want 
produces  and  cherishes.*  He  next  relates 
how  this  can  be  effected.  Body,  he  observes, 
being  essentially  constituted  of  cellular  tissue, 
iIds  tissue  is  m  Bome  sort  the  matrix,  from 
the  modification  of  which  by  the  fluids  put 
in  motion  by  the  stimulus  of  desire,  mem- 
branes, fibres,  va^ukr  canals,  and  divers 


1  Anim.  sm$  Ym'tibr.  i.  174.  <  IM.  181. 
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oigans^  gradually  appear ;  parts  are  strength- 
ened and  solidified  ;^  and  thus  progressively 
new  parts  and  organs  are  finrmed,  ai)d  more 

and  mure  perfect  organizations  produced ;  and 
thu8»  by  consequence,  in  the  lapse  of  ages  a 
niuiiad  becomes  a  man !!! 

The  great  object  both  of  La  Place  and 

Lamai*ck  seems  to  be  to  ascribe  all  the  works 

■ 

of  creation  to  teeand  causes ;  and  to  account 

fcwr  the  production  of  all  the  visible  universe^ 
and  the  fiimiture  of  our  own  globe,  without 
the  intervention  oi  a  ^rst.  Both  b^in  the 
work  by  introducing  nebulosities  or  masses  of 
matter  scarcely  amounting  to  real  entities^ 
and  proceed  as  if  they  had  agreed  togetlitii' 
upon  the  modm  operandu 

As  Lamai'ck'b  hypothesis  relates  particui 
lariy  to  the  animal  kingdom,  I  shall  make 
a  few  observations  upon  it,  calculated  to 
prove  its  utter  irrationality. 

"VV  hen,  indeed,  one  reads  tiie  abo\  e  account 
of  the  mode  by  which,  according  to  oup 
author  s  hypothesis,  the  first  vegetable  and 
animal  forms  were  produced,  we  can  scarcely 
help  thinking  that  we  have  beibre  us  a  Receipt 

« 

1  Anim,  ians  Veriibr,  L  IM. 
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for  making  the  organized  beings  at  the  foot 
of  the  scale  in  either  claBB — a  mafis  of  iiritable 
matter  formed  by  attraction^  and  a  repulsive 
priaciple  to  introduce  into  it  and  form  a  cel- 
lular tissue,  are  the  only  ingredients  necessary* 
Mix  them,  and  you  haye  an  animal  which 
begins  to  absorb  Huid,  and  move  about  as 
a  monad  or  a  vibrio,  multiplies  itself  by 
scissions  or  germes,  one  of  which  being 
stimulated  by  a  want  to  take  its  food  by  a 
mouth,  its  fluids  move  obediently  towards  its 
anterior  extremity,  and  in  time  a  mouth  is 
obtained ;  in  another  generation,  a  more 
talented  individual  discovering  that  one  or 
more  stomachs  and  other  intestines  would  be 
a  convenient  addition  to  a  mouth,  the  Huids 
immediately  take  a  contrary  direction,  and  at 
length  this  wish  is  accomplished  next  a 
nervous  collar  round  the  gullet  is  acquired, 
and  this  centre  of  sensation  being  gained, 
the  usual  organs  of  the  senses  of  course 
follow*    But  enough  of  this. 

Let  any  one  examine  the  whole  oi^ani- 
zdtion  and  structure,  both  internal  and  ex- 
ternal, of  any  animal,  and  he  will  find  that  it 
forms  a  whole,  in  which  the  different  organs 
and  members  have  a  mutual  relation  and 
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dependence,  and  that  if  one  is  supposed  to  bt; 
abstracted,  the  whole  is  put  oat  of  order  and 
cannot  fulfill  its  evident  fbnctions.    If  we 
select,  as  a  well  known  instance,  the  Mive^e 
for  an  example.    Its  long  tongue  is  specially 
formed  to  coHect  honey ;  its  honey  stomach  to 
receive  and  elaborate  it  either  ior  regurgkation, 
or  for  the  formation  of  wax ;  and  other  organs 
or  pores  are  added,  by  which  the  latter  can  be 
transmitted  to  the  wax  pockets  under  its  abdo- 
men ;  connected  with  these,  are  its  means  and 
instruments  to  build  its  cells,  either  for  store 
cells  to  contain  its  honey  and  bee-bread,  or  its 
young  brood,  such  as  the  ibrm  of  its  jaws, 
and  the  stmctofe  and  ibmitufe  of  its  hind 
legs.    Now  h&te  are  a  number  of  organs  and 
parts  that  nuist  Lave  been  contemporary,  since 
on^  is  evidently  constructed  with  a  view  to 
the  other :  and  the  whole  organization  and 
stracture  of  the  whole  body  forming  the 
societies  of  these  wonder-working  beings,  that 
I  mean,  of  the  males,  females,  and  workers, 
is  so  nicely  adjusted,  as  to  concur  exactly  in 
produdng  the  end  that  an  intelligent  Creator 
intended,  and  directing  each  to  that  function 
and  office  which  he  devolved  upon  them,  and 
to  exercise  which  he  adapted  them.  Were  we 
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to  g0  UmHigli  tba  whale  animal  kingdom,  the 

mutual  relatiou  and  dependence  between 
the  di&rent  parts  and  ofgana  of  the  structuf? 
and  their  functions  would  be  found* 

Can  any  one  in  his  ratioiial  senses  believe 
for  a  MyoiQeiit  that  all  these  adaptations  of  one 
organ  to  aaother^  and  of  the  whole  structure 
to  a  parUcular  function^  resulted  originalijr 
ftom  the  wants  of  a  s^iseless  animal  liying  by 
ahsarption,  and  whpse  body  consisted  merely 
of  celluls^  tissue,  which  in  the  lapse  of  ages> 
aiKl  in  an  inanity  of  successive  geueratioj^s 
by  the  motions  of  its  fluids,  directed  here  and 
th(enB,  piToduced  this  beautiful  and  harmonious 
system  of  organs  all  subservient  to  one  pur- 
poae;  and  which  in  numerous  instances  vary 
their  functions  and  organs,  but  still  preserving 
their  nuitoai  dependeooe,  by  passing  throng 
three  di£tereut  states  of  eidstence. 

Lamarck's  great  error,  and  that  of  many 
of  his  compatriots,  is  materialism ;  he 
seems  to  have  no  fiuth  in  any  thing  but  body, 
attributing  ever}'  tiling  to  a  physical,  and 
scaroely  any  thing  to  a  metaphysical  cause. 
Even  when,  in  words,  he  admits  the  being 
of  a  God,  he  employs  the  whole  strength  of 
his  intellect  to  pi*ove  that  he  had  njathing  to 
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do  with  the  works  of  creation.  Thus  he  ex- 
cludes the  Deity  lirom  the  government  of  the 

world  that  lie  has  created,  putting  nature  in 
his  place;  and  with  lespect  to  the  noblest 

and  last  funned  of  his  creatures  into  whom  lie 

• 

himself  breathed  the  breath  of  life;  he  cer- 
tainly admits  him  to  be  the  most  perfect  of 
animals,  but  instead  of  a  son  of  Ood,  the 
root  of  his  geuealogical  tree,  according  to 
him,  is  an*  animaJcnle,  a  creature  without 
sense  or  voluntary  motion,  or  internal  or 
external  organs,  at  least  in  his  idea — no 
wonder  therefore  that  he  considers  his  intel- 
lectual powers,  not  as  indicating  a  spiritual 
substance  derived  from  heaven  though  re* 
sident  in  his  body,  but  merely  as  the  result 
of  his  organiiation,*  and  ascribes  to  him  in 
the  place  of  a  soul»  a  certain  interior  smtir^ 
ment,  upon  the  discovery  of  which  he  prides 
himself,'  In  one  of  his  latest  descriptions  of 
it,  he  thus  describes  the  office  of  this  internal 
sentiment :  Every  action  of  an  intelligent 
individual,  whether  it  be  a  movement  or  a 
thought,  or  an  act  amongst  the  thoughts,  is 

0  r 

t  1  * 

1  N.  Diet.  D' Hist.  Nat.  xs'u  Artie.  Intelligence^  344,  comp. 
Ibid.  Artie.  Idee,  78,  80. 
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necessarily  preceded  by  a  waiit  of  that  wLicL 
has  power  to  excite  such  action.    This  want 
felt  immediately  moves  the  internal  sentiment, 
and  in  the  same  instant,  that  sentiment  directs 
the  disposeable  portion  of  the  nervous  fluid, 
either  npon  the  muscles  of  that  part  of  the 
body  which  is  to  act,  or  upon  tiie  part  of  the 
organ  of  intelligence,  where  are  impressed 
the  ideas  which  should  be  rendered  present 
to  the  mind,  for  the  execution  of  the  intel- 
lectual act  which  the  want  demands."^  Jn 
fact  Lamarck  sees  nothing  in  the  universe 
but  bodies,  whence  he  conibunds  sensation 
with  intellect.    Our  eyes  certainly  shew  us 
nothing  but  bodies — their  actions  and  mo>> 
lions,  their  structure,  their  form  and  colour ; 
cm  ears  the  sounds  they  produce ;  our  touch 
their  degree  of  resistance,  or  comparative 
aofbiess  or  haidness;  oar  smell  their  scent; 
our  taste  their  ilavour  ;  but  though  our  senses 
can  conduct  us  no  iurther,  we  find  a  veiy 
active  substance  in  full  power  witliin  us  that 
can.    At  a  very  eai*ly  period  of  hfe  we  fed 
a  wish  to  know  sometliing  further  concerning 
the  objects  to  which  our  senses  introduce 

1  N.  Diet.  D'Siti.  Nat.  xvi.  Artie.  IntelHgMee,  d6S«i. 
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US,  which  often  genermtes  a  reetlasn  ckiire  in 
the  mind  to  ialbnjifttiion  oorwwrning 

the  causes  and  origin  of  those  things  per- 
eeivod  by  them ;  now  this  k  the  rmdt  of 
thouyht,  and  thought  is  no  body,  and  though 
the  thittkifig  esiaence  inhabitg  a  body*  yflt 
we  cannot  help  feeing  that  our  tiioughto 
are  an  attribute  of  an  immaterial  substance. 
Thought*  discursive  and  excursive  thought, 
that  is  not  eonfined  to  the  oont^i^tioa  of 
the  things  of  earth,  things  that  are  ixomer 
diately  about  us,  but  can  elevate  itself  to 
heay^  and  the  heavenly  bodies,  not  only  to 
those  of  our  own  system,  but  can  take  flights 
Jbeyoiid  the  bounda  of  time  and  space,-  and 
enter  into  the  Holy  of  Holies,  and  contem- 
plate Him  who  sitteth  upon  the  dienibim,  the 
throne  of  his  Deity.  Thought,  that  not  only 
iiehoids  things  pjresait,  however  distant  and 
removed  from  sense,  but  can  contempiate  Uie 
-days  of  old  and  the  years  of  many  gene- 
mtions,  can  carry  us  back  to  hail  with  the 
angelic  choirs,  the  birth-day  of  nature  and 
•of  the  worid  that  we  inhabit ;  or  looking  into 
the  abyss  of  futurity,  can  anticipate  the 
terminadon  of  our  present  mixed  scene — 
cht;quered  with  light  and  darkness,  good  and 
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evil — 4md  the  beginnmg  of  that  eternal  sab* 

bath  wfaieh  remaineth  for  the  people  of  God 
in  ther  hearenty  kingdom  of  Christ :  thought 
that  caa  not  only  take  these  flights,  and  ejc- 
erciae  herself  in  these  heavenly  nmsmgs  ;  but 
aoccMOipanied  as  she  is»  in  our  favoured  racei 
with  the  gift  of  speech  can  reason  upon  them 
with  a  fellow  mind,  and  by  such  discussion 
often  elicit  sparks  of  truth,  that  may  be  useftd 
to  enlighten  mankind.  Who  can  believe  that 
sack  a  faculty,  so  divine  and  god-like  and 
^iritaal,  can  be  the  mere  result  of  organi- 
jBation  ?  That  any  juxta*position  of  materud 
molecules,  of  whatever  nature,  from  whatever 
source  derived,  in  whatever  order  and  form 
ammged,  and  wherever  placed,  could  generate 
thought,  and  reflexion,  and  reasoning  powers ; 
could  acquire  and  store  up  ideas  and  notions 
as  well  concerning  metaphysical  as  physical 
essences  may  as  safely  be  pronounced  impos- 
sible, as  that  matter  and  fi^wnt  should  be 
homogeneous.  Tliough  the  iutellectual  part 
acts  by  the  brain  and  nerves^  yet  the  turain 
and  nerves,  however  ample,  however  de- 
.veloped,  are  not  the  intellect,  nor  an  hitel- 
lectual  substance,  but  only  its  instrument, 
fitted  for  the  pasaage  of  the  prime  messenger 
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of  the  soul,  the  nervous  fluid  or  power,  to 
every  motive  drgan.  It  is  a  sabstance  calcu- 
lated to  convey  iublaataneously  that  subtile 
agent,  l)y  which  spirit  can  act  upon  body; 
wherever  the  soul  bids  it  to  go  and  enables 
it  to  act.  When  death  separates  the  intel- 
lectual and  spiritual  trom  the  material  part, 
tlic  iulroduction  of  a  fluid  homooeneous  with 
the  nervous^  or  related  to  it  by  a  galvanic 
battery  can  put  the  nerves  in  action,  lift  the 
eye-lids,  move  the  limbs,  but  though  the 
action  of  the  intellectual  part  may  thus  be 
imitated,  in  newly  deceased  persons,  still 
there  are  no  signs  of  returning  intelligence ; 
there  is  no  life,  no  voluntary  action,  not. a 
trace  of  the  spiritual  agent  that  has  been 
i  summoned  from  its  dwelling^.     Whence  it 

follows,  that  though  the  denization  is  that 
by  which  the  intellectual  and  governing 
power  manifests  its  presence  and  inhabitation, 
still  it  is  evidently  something  distinct  from 
and  independent  of  it 

Mr.  Lyell  has  so  fully  considered  that  part 
of  Lamarck's  hypothesis  which  relates  par- 
ticularly to  the  transmutation  of  species,  aad 
so  satisfactorily  proved  their  general  stabilit}-, 
that  it  is  unnecessary  for  me  to  enter  more 

i 

! 
I 
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particularly  into  that  subject,  I  must  therelbre 
refer  the  reader  to  that  portion  of  his  work.' 

liCt  us  lastly  enquire,  to  whom  or  what* 
according  to  our  author,  God  lias  given  up 
.the  reins ;  whom  he  has  appointed  his  vice* 
roy  ill  the  govermneut  oi  the  universe.  iVii- 
ture  is  the  second  power  who  sits  on  this 
viceregal  throne,  governing  the  physical  uni- 
yefse,  whom  we  should  expect  to  be  superior 
in  intellect  and  power  to  angel  and  arch- 
angel!— but  no— lie  defines  her  to  be — "  An 
order  of  tilings  composed  of  objects  inde- 
pendent of  matter,  which  are  determined  by 
the.  observation  of  bodies,  and  tlie  whole 
amount  of  which  constitutes  a  power  un* 
alterable  in  its  essence,  governed  in  all  its 
acts,  and  constantly  acting  upon  all  parts  of 
the  physical. universe/'^  And  again,  Nature 
he  aflGtfms  consists  of  non-physical  objects^ 

which  are.  neither  beings,  nor  bodies,  nor 

matter.  It  is  composed  of  niotion ;  of  law  s 
of  every  description ;  and  has  perpetually  at 
its  disposal  space  and  time.' 

With  respect  to  the  agency  of  this  vioeh 

1  Principles  of  Geology,  ii.  c.  1,  2. 

t  N.  Diet.  D'Hut.  Nat.  xxii.  Art.  Nature,  377. 

9  Ibid. 
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gerent  of  Deity,  he  observes  that  Nature  ii 
a  blind  power  without  intelligence  which  acts 
necessarily.^  That  matter  is  her  sole  domain, 
of  which  however  she  can  neither  create  nor 
destroy  a  smgle  atom,  though  she  modifies, 
it  continually  in  every  way  and  under  every 
Soma, — and  causes  the  existenee  of  all  bodies 
of  which  matter  is  essentially  the  base;--* 
and  that  in  our  globe  it  is  she  that  has 
immediately  given  existence  to  vegetaUes,  to 
animals,  as  well  as  to  other  bodies  that  are 
there  to  be  met  with.* 

From  these  statements,  though  he  appears 
to  admit  the  existence  of  a  Deityf  and  that 
he  is  the  primary  author  of  all  things,  yet  he 
considers  him  as  having  delegated  his  power 
to  nature  as  his  vicegerenty  to  whose  disposal 
he  has  left  all  material  subsistences,  and  who, 
according  to  him,  is  the  real  creator  of  all 
the  forms  and  beings  that  exist,  and  who 
maintains  the  physical  universe  in  its  praumt 
state.  It  is  not  quite  clear  what  opinion  he 
held  with  respect  to  the  oreation  of  mstter, 
as  he  no  where  expressly  ascribes  it  to  God ; 
though,  since  he  excludes  nature  from  it,  we 

I  N.  Diet.  D'Hisi,  Nat.  xxii.  Art.  Nature,  364. 
«  Ibid,  369,  376. 
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may  infer,  imlass  he  thought  it  to  be  eternal, 
that  he  meant  it  should  be  ascribed  to  the 
Deity ;  bat,  if  0aoh  wua  his  opinion,  he  ought 
to  have  stated  it  distinctly  and  broadly ; 
which  he  certainly  would  hare  done  had  he 
ttit  any  anxiety  to  prevent  niisrepresentatiou. 
Ab  it  Us  Gkid  is  an  exact  coonterpaH 
of  the  God  of  flpicurudy  who  leaving  ail  to 
mtan  or  chanee,  takes  no  fiirther  cafe  or 
thought  for  the  worlds  to  which  he  had  given 
bang. 

But  what  is  this  nighty  and  next  to  omni- 
rt  power, 


HntHi 


This  great-grandmother  of  all  creatures  bred. 
Great  Nature  ever  yoiiiip:,  but  full  of  eld ; 
Still  moving,  yet  irnmo\-ed  from  her  sted; 
Unfleen  of  any,  yet  of  all  beheld ; 
Thus  ttttini;  in  her  throne 

as  quaintly  sings  our  great  bard  of  allegoiy/ 

Now  this  greatfprandmother  of  the  whole 

creation,  who,  according  to  our  author,  takes 
all  tronfale  off  the  hands  of  the  God  of  Qods, 
sitting  as  it  were  in  his  throne,  and  directing 
and  upholding  all  things  by  tlie  wofd  of  her 

power, — what  is  she  ?    Is  she  not  at  least 

1  Faerie  Qaeene,  B.  vii.  c.  vit.  st.  13. 
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a  secondary  spiiit,  co-extensive  with  the  phy- 
sical universe  which  she  fonns*  and  the  limitB 
of  which  aioue  terminate  her  action  This 
the  variouift  and  wonderftd  operations  attri** 
buted  to  her  by  iim  her  worshipper  would 
proclaim  her  to  be.  How  then  are  we  sur- 
prised and  astonished  when  studying  and 
weigliiiig  every  scruple  of  his  definitions  of 
this  his  great  Diana  of  Ephesns*  and  casting 
them  up,  we  find  at  the  foot  of  the  account 
that  she  literally  amounts  to  nothing.  That 
she  is  a  compouud  of  attributes  without  any 
subsistence  to  hang  them  upon.  His  pttmary 
character  of  her,  on  which  he  insists  in  every 
part  of  his  works»  declares  her  to  be  an  Order 
of  Thmifs.  Whnt  idea  does  tiiis  phrase 
convey  to  the  mind  ?  That  of  things  arranged 
and  acting  in  a  certain  order.  But  no — this 
is  not  his  meaning.  She  is  an  order  of  things 
composed  of  objects  independent  of  matt^. 
These  objects  are  all  metaphysical,  and  are 
neither  beings,  nor  bodies,  nor  nmtter.  Jiut 
if  she  is  not  a  being,  she  can  have  no  exist- 
ence. Xes,  says  our  author,  she  is  oaEi^>osed 
of  motion.  But  what  is  motion  couaidered 
abstractedly,  without  reference  to  the  mover 
or  the  moved  ?    Like  its  negative  rest,  it  is 
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mothimff.    He,  Who§e  ffoiHffs  forth  have  hem 

from  of  old,  from  everlasting^  is  the  First 
Mover,  aiid  the  motion  which  he  hath  gene- 
rated in  his  physical  universe,  was  conimu- 
nicated  by  Him  to  exiateDces,  which  he  had 
created  and  formed  to  execute  his  will,  and 
by  them  to  othesni,  and  so  propagatwl,  as  it 
wei*e,  from  liaud  to  haud,  according  to  his 
laws,  till  the  miivenie  was  in  motion  gene- 
rally, aud  in  all  its  systems  and  their  several 
members.  The  Deity,  at  once  the  centre 
and  circumierence  of  creation,  going  ibrth 
inceesantly,  all  the  systems  that  form  the 
physical  universe,  severally  concatenated  into 
one  great  system,  responding  to  his  action, 
and  revolving  round  and  contained  in  that 
central  and  circumferential  fountain  of  ever- 
liowing  light  and  glory,'  that  Spiritual  Sun 
of  the  whole  univei*se  of  systems,  of  which 
every  sun  of  every  system  is  a  type  and 
symbol.     To  Him  be  ascribed  the  Glory, 

and  the  Power,  and  the  Kingdom,  m  eeeida 

smculormn^  Amen. 
Anolher  object  whioh  LamaicL  considm 

as  constituting  nature,  is  Law.    But  law 

^  Deus  omnium  cafiax,  Herm.  Pastor^  I.  ii.  Maud.  1.  Iren. 
"  Adv*  Hmres.  1.  ii.  c.  55. 

VOL.  I.  d 
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considered  abstractedly  is  also  nothlug.  It 

may  exist  in  the  Divine  counsels,  but  till  it 
is  promulgated,  and  powers  appoiDted  and 
empowered  who  can  enlbrce  it;  as  likewise 
other  objects  brought  into  existence  upon 
which  it  can  act»  or  that  can  obey  it;  it  is 
a  word  without  power  or  eflfect  As  in  order 
to  motion  there  must  be  a  mover  and  some- 
thing to  be  moved,  so  in  order  to  a  potential 
law,  as  well  as  a  promulgator,  there  must  be 
a  being  to  eiiforce  it  and  another  to  obey  it. 

With  regard  to  his  third  ingredient,  spo/ce 
and  timcy  the  theatre  and  limit  of  Nature's 
operatioDS ;  they  give  her  no  subsistence,  she 
still  remains  a  jaonentity;  therefore,  as  de- 
fined by  our  author,  she  is  nothing,  and  can 
do  nothing. 

But  although  nature,  as  defined  by  La* 
marck,  consists  merely  of  abstract  quaUties, 
independent  ci  any  essence  or  being,  and 
therefore  can  neither  form  any  thing,  nor 
operate  upon  what  is  already  formed;  yet 
would  I  by  no  means  be  imderstood  as  con- 
tending that  there  are  no  inter-agents 
tween  God  and  the  visible  material  world  by 
which  he  acts  upon  it,  and  as  it  were  takes 
hold  of  it ;  by  which  he  has  commenced  and 
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still  nwintahifl  motion  in  it  and  its  {Murts; 
causing  it  to  obsenre  certain  general  and  local 
laws ;  and  upholds,  in  the  whole  and  every 
part,  those  several  powers  and  operations  that 
have  been  thus  produced;  that  action  and 
counteraction  every  where  observable,  by 
which  all  tilings  are  maintained  in  their 
{^m»b;  obmnre  their  regular  motions  and 
revolutions ;  aiitl  exiiibit  all  tliose  phenomena 
that  are  produced  under  certain  circum* 
dances.  Whatever  names  piiilobopiiers  have 
used  to  designate  mcfa  powers,  ifaey  have  a 
real  substance  and  being,  and  are  a  something 
that  can  act  and  operate,  and  impart  a  mio 
mentuni. 

Lofrd  Vemlam's  two  hamd$  of  nature, 

whereby  she  chiefly  worketh,*  heat  and  cold^ 
synonymous,  according  to  some,  with  positive 
and  n^ative  electricity  the  plastic  nature 
of  Cudworth,  and  some  of  the  ancients ;  the 
spirit  of  nature  of  Dr.  Henry  More;^  and  the 
ether  of  Sir  Isaac  Newton,  aU  seem  to  ex- 
press or  imply  an  agency  between  the  Deity 
and  tlie  visible  world,  directed  by  him.  At- 

■ 

1  Bacon*8  Works,  iii,  Nat.  HUt.  Cent.  i.  p.  S9# 
<  See  lAt.  Qaz.  January  7,  1836,  p.  43* 
s  See  Vol.  n.  >.  254. 
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tradian  and  repuldon  ;  centripetal  and  c^- 
trifuffol  forces,  or  universal  gravitation,  all 
imply  a  power  or  powers  in  action^  that  are 
somethiag  more  than  names  and  nonentities, 
that  are  moving  in  two  directions,  and  consist 
oi  antagonist  forces. 

If  we  consult  Holy  Scriptnre  with  the 
view  of  ascertaining  whether  any  or  what 
terms  are  therein  employed  to  express  the 
same  powers,  we  shall  find  that  generally 
speaking,  the  word  licavcii,  or  the  lieavens, 
and  symbolically  the  cherubim,  are  used  for 
that  purpose.  But  upon  tliis  subject,  which 
has  constderahle  bearing  upon  the  doctrine  of 
instinct,  I  shall  enlarge  in  a  subsequent  part 
of  this  introduction. 

Havuig  stated  Lamarck's  hypothesis  with 
respect  to  nature,  the  Goddess  which  he 
worshipped,  and  which  he  decked  with  divine 
attributes  and  divine  power,  I  shall,  as  briefly 
as  possible,  give  some  account  of  his  theory 
of  life,  life  indeed  is  a  subject  that  bath 
puzzled,  doth  pu:^e,  and  will  puzzle .  piiiloso- 
phers  and  phydologists,  probably  till  time 
shall  be  no  more.  Thus  much,  however^  | 
may  be  predicated  of  it,  that  both  in  the 
vegetable  and  animal,  like  heat,  it  is  a  radiant 


Digitized  by  Google 


intkobucxion;  xli 

principle,  shewing  itself  by  successive  de- 
▼dlopements  fer  a  limited  period,  varying 
according  to  the  species,  when  it  begins  to 
decline  and  finally  is  extinguished :  that  some- 
times also,  like  heat,  as  in  the  seed  of  the 
vegetable  and  egg  of  the  animal,  it  is  latent, 
not  manifesting  itself  by  developement,  till  it 
is  submitted  to  the  action  of  imponderable 
fluids,  conveyed  by  moisture  or  incubation. 

But  to  return  to  our  author.  **We  have 
seen,"  says  he,  *^  that  the  life  which  we  remark 
in  certain  bodies,  in  some  sort  resembled  na- 
ture, insomuch  that  it  is  not  a  being,  but  an 
(Mrder  of  things  animated  by  movements;  which 
has  also  its  power,  its  fiu^ulties,  and  which 
exercises  them  necessarily  while  it  exists.^ 
He  also  ascribes  these  vital  movements  to  an 
existing  cause.  Speaking  of  the  imponder- 
able incoercible  fluids,  and  specifying  heat, 
electricity,  the  magnetic  fluid,  &c.  to  which 
he  is  inclined  to  add  light,  he  says,  it  is 
certain  that  without  them,  or  certain  of  them, 
the  phenomenon  of  fife  could  not  be  produced 
in  any  body*'  Now,  though  heat,  electricity, 
&c.  are  necessary  to  put  the  principle  of  life 

*  Anitn,  sans  Vci  Lcbr.  i.  321.  *  Ibid,  i.  4o. 
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in  motion,  they  evidently  do  not  impait  it. 
The  seed  of  a  vegelaUe^  or  the  egg  of  a  bird 
have  each  of  them,  if  I  may  so  speak,  a 
pundum  salienSy  a  radiating  principle^  which» 
under  certain  circumstances,  they  can  retain 
in  a  latent  state,  for  a  considerable  time ;  but 
if  once  that  principle  is  extinct,  no  application 
of  heat»  or  electricity,  under  any  foim,  can 
revive  it,  so  as  to  oommence  any  dev  elope- 
ment of  die  germe  it  animated.  Bxperiments 
have  been  made  upon  human  bodies;  and 
those  of  other  animals,  which,  by  the  applica- 
tion of  galvanism,  alter  death,  liave  e2d:ubited 
Tarions  muscular  movements,  such  as  lifting 
the  eye-lids,  moving  the  arms  and  legs,  &c. 
but  though  motions  usually  produced  by  the 
will  acting  by  the  nerves  upon  the  muscles 
have  thus  been  generated  by  a  species  of  the 
electric  fluid,  proving  its  affinity  with  the 
nervous  power  or  fluid,  yet  the  subjects  of  the 
experiment,  when  the  action  was  intermitted* 

continued  still  without  life ;  no  return  of  that 
power  or  essence  which  was  fled  for  ever, 
being  effected  by  it,  Avhich  seems  to  render 
it  clear  that  neither  caloric  nor  electricity, 
though  essential  concomitants  of  life,  form  its 
essence* 
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*  I  trust  I  may  render  Bume  service  to  the 
eanse  df  truth  and  sdeiice,  if  I  agtm  revieit 
to  the  subject  which  I  mentioned  at  the 
beginmng  of  this  introduction,  I  mean  the 
study  of  the  word  of  God»  together  with  that 
of  his  works,  with  the  view  to  iUnstnite  one 
hy  the  other. 

The  great  and  wonderful  genius  before  al- 
hided  to,  Lovd  Yerulam,  who  laid  Ihe  foonda* 
tion  upon  winch  the  proud  btiucture  of  inudern 
philosophy  is  erected,  who  banished  fifom  sci- 
ence the  visionar}^  tlieoriea  of  the  speculator/ 
and  the  imfiMinded  dogmas  of  the  bigot,  and 
made  experiment,  and,  as  it  were,  the  anatomy 
of  nntnie,  the  root  of  true  physical  knowledge ; 
warns  the  philosopher  against  making  holy 
scripture  his  text  book,  for  a  system  of  phi- 
losophy, which  he  says»  is  like  seeking  the 
dead  amongst  the  Ilvhij^.*  I  am  disposed, 
howcTer,  to  think  that  this  illustrious  philo- 
sopher, by  thi3  observation,  did  not  mean  to 
exclude  all  study  of  the  word  of  Qod,  with  a 
view  to  discover  what  is  therein  delivered 
eonceming  physical  subjects,  for  he  himself 
speaks  of  the  book  of  Job,  as  pregnant  with 

1  lebla  <%»eolb.  <  De  AugmenL  Se^  I.  ix.  €.  K  S 
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the  mysteries  of  natural  philosophy  ;*  but  his 
object  was  to  point  out  the  e?il  effecto  of  a 
superstitious  and  bigotted  adherence  to  the 
letier  of  smptttroy  eonceitDiig  wiuoh  men  were 
very  liable  to  be  mistaken,  and  of  inattention 
to  its  ^iritf  which  is  amse  to  all  penecotioii, 
so  that  persons  of  a  philosophic  mind  m^ht 
not  be  intermpted  in  their  investigatioiui  of 
nature,  by  the  clamours  or  menaces  of  mis- 
taken men. 

In  the  dark  ages,  anterior  to  the  BeficNr- 
mation,  snpeistition  oecupied  the  seal  of  true 
and  rational  religion.  Ye  do  err  not  know* 
ing  the  SeriptureB,  wm  an  observation  afanost 
universally  appKcable.  The  amed  hand  of 
authority  was  lifted  up  against  all  soeh  as 
endeavoured  to  interpret  either  Scripture  or 
nature  upon  just  and  rational  principles. 
Every  such  effort  was  regected,  was  r^pio* 
bated  ex  cathedra,  and  persecuted  as  a  dan- 
gerous and  pestilent  heresy:  thns  every 
avenue  to  the  discovery  of  truth,  either  in 
religion  or  science,  was  attempted  to  be 
closed.  This  evil  spirit  it  was  that  pro- 
scribed the  system  of  Copernicus^  and^ 

1  UH  wpr.  1.  ix.  c.  1|  §  47,  ed.  1740. 
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because  it  appeai*ed  contrary  to  the  letter 
cf  Scrqptuie,  peraeooted  Qatileo  for  affirming 
that  the  emih  moved  round  the  ma*  Lord 
Vemlam  deaiiy  mw  the  eril  oanaeqiisiioes 
that  would  result  to  the  cause  of  true  phi- 
losophy, if  the  sober  study  of  nature,  and 
all  experimental  research  into  the  works  of 
creation^  were  to  be  denounced  as  impious, 
beoMiae  of  ««aui>g  diaoord.i>ce  with 

the  letter  of  Scripture,  or  because  a  narrow- 
minded  theologian  could  not  discern  where 
the  writers  of  the  Bible  adopted  popular 
pivaseoIogy»  in  condescension  to  the  innocent 
prejudices  and  uninfiMrmed  understandings  of 
those  to  whom  they  addressed  tiiemselves ; 
and  he  thereibre  employed  all  the  energy  of 
his  powerfal  mind  to  persuade  the  learned 
theologian,  that  ibr  the  discovery  ot*  physical 
truth  we  must  have  recourse  to  induction 
fiom  experim^  and  soberiiy  conducted  in- 
vestigation of  physical  phenomena,  wlnle  for 
qMrifenal  we  should  seek  to  draw  living 

waters  from  the  fountain  of  life  contained 
in  Soriptnre*   The  Bible  was  ndt  intended 
to  make  us  pliilosophers,  but  to  make  us  wise 
unto  salvation. 
But  it  does  not  ibUow,  because  we  are  to 
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aeek  for  religious  troth  principally  in  the 
Biblet  that  wa  cau  dehve  none  irom  the  study 
of  natuml  objects ;  nor,  on  the  contrary, 
because  we  are  not  to  go  to  the  Bible  for 
a  system  of  philosophy,  that  no  philosophical 
truths  are  contained  in  it  The  Scripture 
expressly  declares  tliat  the  invisible  things 
of  God  may  be  understood  by  the  things 
that  are  made — and  if  we  may  have  recourse 
to  the  wqAb  of  creation  as  well  as  to  reare* 
laliuu  to  lead  us  to  the  knowledge  of  the 
Creator,  we  may,  on  the  other  hand,  fay 
parity  of  reason,  wiiliout  merithig  any  repre- 
hension, inquire  into  what  God  has  rerealed 
in  Scripture  concerning  the  physical  world 
and  its  phenomena.  Lord  Bacon  himfidf 
observes,  that  Philosophy  is  given  to  R(  ligion 
as  a  most  fiuthiiil  handmaid ;  since  Religion 
declares  the  will  of  God,  and  Philosophy 
manifests  his  power, — and  he  applies  to  this 
oujr  Saviour's  reproof  of  the  Jews.  Ye  da 
err  not  knowing  ike  Scriptures  nor  ike 
power  of  God.  That  is,  ye  have  not  endea- 
voured to  know  him  by  a  right  mode  -of 
studying  either  his  word  or  his  works.  The 
study  of  both  is  necessary  to  the  right  under- 
standing of  either — we  cannot  righdy  under- 
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Stand  God's  word  without  a  knowledge  of 
k»  waris^  and  perpetual  appeal  is  made  to 
his  workfii  in  his  word ;  neither  can  we  pei^ 
fectly  uiideretaiid  his  works  without  the  know- 
ledge of  his  word. 

The  penetrating  mind  of  Bacon  deariy 
perceived,  that  if  supposed  statements  of 
SCTipture  were  made  the  sole  test  by  which 
philosophical  systems  were  to  be  tried,  there 
was  an  end  of  all  progress  in  science,  no  use 
in  making  experiments,  or  pursuing  a  course 
of  inductive  TeasoninG^.    And  this  was  the 
temper  of  the  age  in  which  he  hved ;  hght 
was  beginning  to  spring  up,  and  because  it 
was  novel,  it  was  thought  to  be  heretical  and 
subversive  of  Scripture.     But  men's  minds 
are  now  nmeh  altered  in  this  respect,  and 
there  is  no  danger  of  persecution  on  account 
of  heterodoxy  either  in  religion  or  philosc^hy. 
In  fact  the  tide  seems  turned  the  otlier  way, 
and  a  damour  is  sometimes  raised  against 
persons  who  consult  the  revealed  word  of 
God  on  points  connected  with  philosophy  and 
science.    But  surely  if  the  Scriptures  are,  as 
we  bdieye,  a  revelation  from  the  Creator  of 
that  world  concerning  which  we  philosophize, 
and  if  some  parts  of  them  do  contain 


Digitized  by  Google 


1 


jdlTlii  XlTfROBUGTIOK. 

mysteries  of  natural  philosophy,  as  Bacoir 
lumselt^  couteQcU  they  do,  some  respect  and 
deference  are  due  to  the  word  of  God,  and 
some  allowance  may  be  claimed  by  thoee  who 
appeal  to  it  on  any  point  of  science,  even  if 
their  appeal  originateft  in  a  misconcepftian  and 
misinterpretation  of  any  i>art  of  it ;  tlie  same 
allowance  as  is  made  for  those,  and  th^  are 
many,  who  misinterpret  nature. 

In  the  observations  here  made  >upon  some 
dicta  of  the  illustrious  sage,  who,  unless  we 
admit  liis  venerable  namesake.  Friar  Bacon, 
to  a  skai*e  in  that  distinction,  may  be  termed 
the  first  founder  of  modem  philosophy,  I 
have  not  the  most  distant  thought  of  detract- 
ing from  the  splendour  of  his  merits,  or  of 
deducting  any  thing  from  the  amount  of  the 
vast  debt  which  sdence  owes  him ;  but,  aa 
I  have  be£ore  observed,  mankind,  from  the 
earliest  ages,  have  been  pwme  almost  to 
idolize.tbose  to  whom  they  were  indebted  for 
any  weighty  benefits,  or  to  whom  tliey 
looked  up  as  inventors  of  usefid  arts,  or 
masters  of  hitherto  occult  sciences.  Gratir 
tude,  indeed,  dennnda  that  great  and  original 
geniuses,  wlioin  (lod  lias  enriched  with  extra- 
ordinary talents,  by  tlie  due  exercise  of  which 
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tbey  have  become  benefkctops  of  the  human 
race,  fihould  be  loved  and  valued  liigMy  fat 
their  services  ;  but  when  we  look  only  at 
the  iustrament^  aad  see  not  the  baud  of 
Supreme  Benevolence  that  employs  it  for  our 
benefity  we  then  overvalue  nutn  and  undep- 
value  God  ;  putting  the  former  into  the  place 
of  the  latt^»  and  nuddng  an  idol  of  him; 
and  if  any  will  not  worship  tliis  idol,  a 
cUuDDonr  is  raised  againsi  them,  and  they  are 
almost  persecuted.     Our  great  pliiiosopker 
himself  complains  of  this  tendency  to  over^ 
value  individuals  as  tlie  cause  and  soui'ce 
of  great  evils  to  science:  he  eonsiden  it  as 
a  kind  oi  iascinatiou  that  bewitches  n^ui- 

Since  the  time  of  Bacon,  philosophers  and 
inquirers  into  nature  have  fhr  the  most 
strictly  adhered  to  his  rule,  if  such  it  may 
be  deemed ;  md,  with  the  exception  of  a 
single  sect,  who  perhaps  have  gone  too  £ur 

1  Rtirsiis  vero  homines  a  progressu  in  scientiis  detinuit,  et 
fere  iocaQtavit  reverentia  antiquitatisi  et  vironua^  qui  in  phi- 

losophia  iTtn^ni  babiti  sunt,  authoritas.  Itaqoe  mirum  non 

est,  si  ffMeba  iito  tttiqntatii,  et  hUmbwuh,  «i  emmmmf 
.   hominam  Tirtntem  ita  ligftvannt,  nt  cam  rebus  iptii  con- 
raescere  (Umqnam  maleficiati)  non  potnerint.   Mw.  Organ* 
1,  u  niphaif*  84. 
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in  an  opposite  direction,^  hmre  made  litde 
or  no  inquiry  as  to  what  is  delivered  in 

Scripture  on  physical  subjects,  or  with 
respect  to  the  eattses  of  the  varions  phe- 
nomena exhibited  in  our  system,  or  in  the 
physical  univenie:  but  snrdy  it  is  a  most 
interesting,  as  well  as  novel  field  of  study, 
for  the  philosopher  to  ascertain  what  has 
really  been  revealed  in  Scripture  on  these 
great  sabjects.  The  opinions  of  the  ancients 
upon  this  head  have  been  investigated  and 
canvassed,  and  an  approximation  traced  be- 
tween them,  in  some  respects,  to  those  of 
modern  philosophers:^  if  the  same  diligence 
was  exercised  upon  the  Scriptures,  we  might 
arrive  at  information  witli  regard  to  the  great  . 
powers  that,  under  God,  rule  the  physical 
universe,  which  it  is  hopeless  to  gain  by  the 
unal  means  of  investigation. 

But  the  great  difficulty  lies  in  the  inter* 
pretation  of  those  passages  of  Scripture  that 
relate  to  physical  Phenomena.  Bacon  often 
repeats  these  words  of  Solomon, — It  is  the 
glory  of  God  to  conceal  a  thing.  As  Moses, 
when  he  descended  from  the  mount,  was 

*  Thf  Hutciiinsonians. 

^  See  Pi-of.  Daubeny's  lutrwh  to  the  Atomic  Theory ^  13. 
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obliged  to  veil  hm  &ce,  because  the  L^raelites 
could  not  bear  its  effulgence ;  ^  so  the  Deity 

I  was  pleased  to  ocmceal  many  both  spiiitual 
and  plivsical  truths  under  a  veil  of  figures 
and  allegory,  because  the  prejudices)  igno* 
raace,  and  grossuess  of  the  bulk  of  the  people 

!  could  not  bear  them,  but  they  were  written 
for  the  instruction  and  admonition  of  those 
in  erery  age  whose  minds  are  liberated  from 
the  misrule  of  prejudice,  and  less  darkened 
by  the  douds  of  ignorance :  but  still  it 
requires,  and  always  will  require,  much  study 
and  oonqxarison  of  one  part  of  Scriptaie  with 
another,  to  discover  the  meaning  of  many  of 
those  passages  of  Scripture  which  relate  to 
pJbysical  objects. 

The  Apostle  to  the  Hebrews  observes  that 
the  uxanner  in  which  God  revealed  himself 
to  the  ancient  world  and  the  Jewish  nation, 
was  by  dividmg  his  communications  into 
many  j)tircels,  delivered  at  different  times  ;^ 
and  by  clothmg  them  in  a  variety  of  figures, 
and  hnparting  tliem  under  different  circum- 
stances,' BO  that  in  order  to  get  a  correct 
notion  of  them  it  is  necessaiy  to  compare 

^  >  Exod.  xxxiv.  29,  &c. 
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one  part  of  fleripture  with  another,  md  to 
weigh  well  the  various  figures  under  which 
they  are  concealed^  and  the  uae  of  them  on 
other  occasions ;  and  also  to  consider  the 
modes  in  which  they  were  oonmuudcated  to 
the  mind  of  the  prophet,  whether  in  a  visioa 
eadiibiled  to  him  when  entranced ;  m  a  dream 
whan  asleep  ;  or  under  certain  acts,  which  he 
waa  commanded,  or  by  immediate  inspimticmL 
excited,  to  perform*  So  that  if  we  wish  to 
ascertain  the  meaning  of  any  particular 
symbol,  or  of  the  terms  in  which  any  com- 
munication is  made  from  God  in  Holy 
Scripture ;  we  mubt  not  be  satished  by  study- 
ing merely  the  pasaage  under  our  eye,  but, 
comparing  spiritual  things  with  spiritual,  hmU 
out  the  meaning,  aa  it  weie,  by  considering 
all  those  where  the  same  thing  ia 

lauded  to. 

It  is  to  be  observed,  that  in  all  the  com<- 

munications  which  it  has  pleased  the  Deity 
to  make  of  his  will  to  mankind,  respect  ia 
had  to  the  then  state  of  society,  and  the 
progress  of  knowledge,  arts,  and  civilintiion 
— flight  was  imparted  to  them  as  they  were 
able  to  bear  it;  they  were  fed  with,  milk 
when  they  could  not  digest,  strong  meat 
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PrejudiceB  take  umally  so  firm  a  hold  upon 
the  bulk  of  any  people,  that  to  attack  them 
directly,  inatead  of'  openmg,  cloaea  all  the 
avenues  to  the  heart.  Even  the  xaost  eohght- 
ened  in  some  respects,  in  others  are  often 
under  tliehr  dominion;  and,  therafore,  it  ia 
only  by  imparting  truth  Here  a  little  and 
there  a  iitiie^  as  drcamatanoes  admit,  and 
embroidering  the  veil,  under  which  we  are 
obliged  to  soften  the  effulgeoce  of  her  light, 
with  varied  imagery,  darkly  shadowing  out 
her  myateriea,  that  a  way  ia  prepamd  for  her 
final  triumph  and  universal  reception.  Sha 
ia  often  A  Kffht  $hininff  in  a  dark  place^ 
gradually  expelling  pr^udice  and  error,  and 
shining  more  and  more  unto  the  perfect  day. 

It  waa  not  ao  mudi  necesaary  fin*  the  con* 
version  and  reformation  of  mankind  to  make 
them  phUa9apk€T8  as  to  make  them  heUeioerB. 
The  great  bulk  of  mankind  were  ignorant  and 
mtiilBtfiicied  peraona,  whence  in  order  to  win 
their  attention,  it  was  necessary  to  address 
them  in  a  language  which  they  underatood, 
and  in  a  phraseology,  with  respect  to  physical 
objects,  to  which  they  were  accustomed,  and 
as  those  objects  appear  to  the  aenaea.  Thua 
the  moon  is  called  a  great  light,  because  she 

VOL.  I.  a 
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appee»  so  and  is  so  to  us,  though  teaDy  less 

than  tlie  planets  and  fixed  stars;  the  sun  is 
said  to  ma,  and  other  parallel  expressions, 
which  are  true  witli  respect  to  us,  aud  to  the 
appearance  of  the  thing,  thoogh  not  with 
respect  to  the  £u5t  physically  considered* 
When  the  sacred  writers  speak  of  the  Deity 
i.  «™.  b«r«>.«i  J 1,™.^  figu^  ^ 
if  he  had  hands,  eyes,  feet,  and  tlie  like,  aud 
as  if  he  was  agitated  by  hmnan  pasaions,  it  ia 
for  the  sake  of  illustrating  the  Divine  attri- 
butes aiid  proceedings  by  thoae  passioDa, 
faculties,  senses,  and  organs  in  man,  by  which 
alone  we  cm  gain  any  idea  of  what  may  be 
analogous  to  them  in  the  Divine  Nature. 
•  Bnt  though  such  condescension  is  Aown 
by  the  Holy  Spirit  to  the  igoorance  and 
imperfections  of  his  people,  by  adoptiiig,  as 
it  were,  a  phraaeology  foonded  upon  their 
innocent  errors,  and  those  misapprehensions 
of  things  into  which  they  were  led  by  thctr 
senses ;  it  is  not  tlience  to  he  concluded  that 
tliia  popular  language  pervades  the  whole  of 
the  Holy  Word ;  or  that  it  is  impossible,  or 
even  difficult,  to  distinguiah  things  spoken 
ad  captum^  irom.  statements  relating  to  the 
physical  constitution  of  nature  which  are  to 
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be  received  as  spoken  e»  cathedra,  anii  as 
dictated  by  the  Holy  bpint  It  should  not 
be  lost  sight  of,  that  the  great  object  of 
Revelation  was  to  reclaim  mankind  irom  the 
debasing  worship  of  tliose  that  were  not  gods 
by  nature ;  of  those  powevs  in  nature,  or  their 
symbols,  selected  from  natural  objects,  which 
God  employed  and  directed  aa  his  agents  in 
tiie  formation  and  government  of  the  globe 
we  inhabit,  and  of  the  whole  universe*  <^  But 
we,"  says  Bacon,  dedicate  or  erect  no 
eapitol  or  pyramid  to  the  pride  of  men ;  but, 
in  the  human  intelleot,  lay  the  fimndatkms 
of  a  holy  temple,  an  exemplar  of  the  world''  * 
This  passage  is  capable  of  an  applicatioii  that 
may  lead  us  into  an  avenue  teiininatuig  in 
aacli  a  tem|Je,  whi<^,  though  not  erected 
in  the  human  intellect,  may  enlighten  it  in 
several  points  relating  to  physical  truths  tson^. 
ceming  which  it  is  now  in  darkness.  The 
Mosaical  tabernacle  and  the  Solomonian 
temple  ware  both  erected  not  after  the 
im^inings  of  the  spirit  of  man ;  but  the 
fiMiner  after  a  pattern  which  was  shown  to 
Moses  in  the  mount;*  and  the  latter  after 

1  Nov.  Org,  aphorism.  120. 
s  £xod.  xxT.  40,  xxvi.  30. 
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another  given  by  David  to  Solomon^  whkh 

it  is  expressly  stated  he  had  by  the  Spirit^ 
and  which  Jehwah  made  him  underHmid  m  \ 
writmg  (or  commit  to  Mrriting)  by  his  h(md  | 
Hfm  kim}  Now,  if  these  holy  places  were  | 
erected  aiter  a  pattern  divinely  iumisbed^ 
that  pattern  doubtless  was  siffnificant,  and 
intended  to  answer  some  important  ^pmpom. 
The  great  end  which  the  Deity  had  in  view 
by  the  selection  of  the  Isnelitiah.  nadon,  wai 
to  prevent  all  knowledge  of  himself,  as  the 
Creator  and  Oovemor  of  the  world,  firom 
being  totally  obliterated  iiom  the  minds  of 
men,  and  to  keep  alive  the  expectation  of 
the  promised  seed,  who  waa  to  efiect  the 
frreat  deliverance  of  mankind  firom  the  yohe 
and  Qonaequencea.  of  ain,  and  the  dominkm 
of  Satan.  Had  it  not  beeu  fur  this  step,  the 
.woTship.  of  those  powers  and  intermediate 
agents  by  which  God  acts  upon  the  eartli 
and  the  world  at  large,  and  produces  all  the 
phenomena  observable  in  the  physical  uai- 
▼eise;  of  their  symbols;  or  of  deified  mes 
and  women,  would  have  entirely  superaedeii 
the  worship  of  their  Almighty  Author,  and 

»  1  Chrou,  xxviii.  12,  19. 
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the  whdb  .earth  would  have  been  so  covered 

by  tliis  palpable  darkness^  that  no  glimpse  of 
Ught  woald  have  been  left  to  foster  the  hope 
and  prove  tlie  germe  of  a  future  day  of  glory. 
The  great  object,  thevefore^  of  the  Godhead 
being  the  assertion  of  hi3  own  supremacy^ 
and  to  proebdm  his  own  agency  by  the 
powers  that  are  known  to  govern  in  nature, 
k  waa  to  be  expeeted  that  a  tabernacle  or 
luupie  erected  alter  a  pattern  i'urniahed  bj 
the  Deltv  would  conspicuously  do  this. 

Bat  bef<H*e  I-  enter  fiirther  into  thia  mya- 
terious  subject,  it  will  be  proper  to  obviate 
an  objeotton  that  may  be  alleged,  via«  that  it 
is  incongruous  and  out  of  place  to  introduce, 
into  a  WDtk  like  the  prasent,  any  inquiry  into 
the  nature  and  couteuts  of  tlie  Jewish  temple, 
eapeeiaUy  the  meaning  of  those  symboUcal 
ims^s  placed  in  the  Holy  <tf  Holies  and 
called  the  Cksrmirim9  bat  when  it  is  furthcsr 
com>idered  that  ttiese  symbols  are  represented 
as  winged  antmo^  with  fbnr  faces,  and  that 
these  laces  are  those  of  the  kings  and  rulers, 
as  it  were,  of  the  anifiud  kingdom : — namely, 
the  oXf  the  chief  amongst  catde;  the  iion, 
the  kin^  of  wild  beasts;  and  the  eaffle,  the 
ruler  of  the  birds ;  and  lastly,  Man,  who  has 
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all  tkmffs  put  under  hu  feei^^^ere  seems 

to  be  no  slight  connection  between  the  che- 
rabim  and  the  aniiiml  cre^  Ifweregard 
the  antitypes  of  tliese  images  as  exclusively 
metaphysicah  this  argument  will  not  hold ; 
but  it^  as  I  hope  to  prove  from  Scripture, 
they  consist  of  physical  as  well  as  meta- 
physical ofajeotB,  by  which  the  Deity  acts 
upon  the  whole  animal  kingdom,  and  par- 
ticulariy  in  all  amtmcttw  operadona,  I  tmat 
I  shall  be  justified  in  entering  so  AiUy  into 
this  interesting  subject*  In  this  inquiry  I 
have  endeavoured  to  guide  myself  entirely 
by  the  word  of  Gtod,  comparing  spiritual 
ikmgg  wUh  ^riiued;  at  the  same  time  taking 
into   consideration  those  arguments,  where 

the  case  seemed  to  require  it»  that  his  mrk$ 

supply. 

The  Jewish  tabetnaole,  wfaichy  as  Pfaila 

calls  it,*  was  a  portable  temple,  every  reader 
of  Scripture  knows  was  divided  into  two 
principal  parts,  or,  according  to  the  apostle 
to  the  Helwrews,  tahemacles ;  the  first  of 
which  was  called  the  Holy  Place;  aad  the 
second,  the  Most  Holy  Place,  or  the  Holy 

^  ii^v  ^opiiTQ¥.    De  YUa  Mosis,'L  lii. 
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of  Holies.   This  last  tabernacle  ia  eKpreaaiy 

stated  in  Scripture  to  be  a  figure  of  heaven. 

Far  Christ  is  not  eiUered  itUo  the  holtf 
places  made  with  iiauds,  which  are  the  Jiyures 
of  the  true,  hut  imio  Hetwem  itself  nam  to 
appear  in  the  presence  of  God  for  m*''^ 
Whefe  alluaion  ia  evidendy  made  to  the 
aonual  entry  of  the  Jewkh  high  priest  into 
the  second  tabemaele,  as  fepraeMBntiiig  Christ's 
mtxy  into  heaven  itaelf>  where  the  presence 
of  God  was  manifested.  Now  if  the  second 
Ubemaole  represented  the  Heaven  of  Heavens, 
the  first  we  may  conclude,  in  which  the 
ordinary  service  and  worebip  of  Qod  wero 
transacted,  was  a  symbol  of  this  world  or  our 

acdar  syatam.^ 

If  we  consider  the  furniture  of  the  two 
tabemades,  we  gain  farther  instruction  on  the 
sulgect  we  are  considering.  In  the  first  was 
the  golden  candlestick  with  its  seven  lights, 
the  table,  and  the  shew-bread*  Amongst  tlie 
Jews,  the  candlestiek  seems  to  have  been 
regarded  as  a  kind  of  planeturium,  repre- 
senting the  solar  system,  at  least  those  parts 
of  it  that  were  visible  to  the  unassisted 
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eye*^   It  is  worthy  of  remurk  that  the  eentnl 

lamp,  which  appears  to  be  four  times  the  size 
of  the  reflt»  is  steted  by  Pfailo  to  repMsent 
the  sun.  The  table  aad  the  shew-bread,  in  a 
physical  aense^  may  petfaaps  he  regarded  as 
symbohziiiii  the  earth  and  its  productions,  the 
table  which  God  spreads  and  sets  before  as* 
But  as  well  as  a  physical,  these  things  have 
a  metaphysical  or  spiritual  meaning.  The 
candiei^ck  symbolizing  the  church  and  its 
ministers,  who  are  characteined  as  **Liffbii 
w  the  world^'^^ — the  churches  as  caadlesdcJLs, 
and  the  principal «  minit  itera  of  Christ  ss 
stars.^ 

The  contents  of  the  second  Tabernacle,  or 
Most  Holy.  Plao6»  are  now  to  be  eoosiderad ; 
these  were  an  ark  or  chest  containing  the 
two  tables  of  the  decalogue,  over  which  was 
placed  a  propitiatory  or  mercy-seat  oi  pure 
gold,  at  each  end  of  which,  and  fmning  part 
of  the  same  plate,  was  fixed  a  Cherub^  or 
sculptured  image  so  called.  The  directiool 
iov  the  fabj'ication  of  these  images  are  not 

*  Joseph.  Antiq,  1.  iii.  c.  7,  comp.  PhUo  De  VUa  MosUi 
1.  iii.  518,  B.C.  Ed.  Col.  All.  1613. 
'  Philip,  ii.  15.    4^iMi|p(c  c*' mnt/mp. 
Revel,  i.  20. 
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accxMnpanied  by  any  description  of  them. 
They  are  spoken  of  a&  objects  well  known 
to  the  Jews ;  but  in  the  propheey  of  EseUal^ 
they  are  described  as  each  having  lour  &ces 
and  Sam  wings;  the  &oea  were  those  of  a 
maa  and  a  liou  on  the  rigbt  side  ;  the  face  of 
an  ox  on  the  left  dde ;  and  the  fitce  of  an 
eagle ;  with  reg^d  to  their  wings,  two  w^ 
stretched  upwards,  and  two  covered  thdr 
bodi^-  Many  other  particulars  are  men* 
tioaed  by  the  propLcl,  which  I  shall  not  here 
snlai^  upon.^ 

A  great  variety  of  opinions  have  been 
held)  both  in  andent  and  modem  thnea, 
coucerning  the  meaning  of  these  symbols, 
and  m^iat  they  aae  designed  to  repfeaeni, 
some  of  which  I  shall  mention  in  anutlier 
place.  By  moat  modem  theologiana  they 
seem  to  be  regarded  as  angels  of  the  highest 
mnk.  The  first  mention  of  than  in  Holy 
Scriptures  is  upon  the  occasicm  of  the  ex- 
pnlsimi  jof  our  fiiit  parents  from  Piaradiaeb 

And  he  dram  out  the  man  ;  and  he  placed 
at  the  east  of  the  garden  of  Eden  ckerubims, 
amd  a  fiaamng  sward  which  turned  every  wajfy 

1  Bxek.  i.  6,  10,  11. 
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to  keep  the  way  of  the  tree  of  life"^  The 
word  wUich  iu  our  trandation  is  rendered 
placed,  meson  properly  cdueed  to  dwells  er 
placed  in  a  tabernacle/  and  it  wad  on  thk 
account  probably  tliat  in  the  Scptuagint  traiis- 
latkuiy  the  esqureeflioii  is  referred  to  Adant 
And  he  cast  out  Adam,  and  camsed  him 
to  dwell  oppomie  tie  pardem  of  Edem.  And 
he  placed  in  order  the  cherubim,  and  the 
jfUmUng  sword  which'  turned  to  keep  the  wmf 
of  the  tree  of  lifer*  The  word  iu  queiitioa 
is  used  by  Jeremiah  to  denote  God's  presence 
in  bis  tabernacle  iu  Shilob*^  It  may  be  re> 
marked  also  that,  in  tlie  original,  the  phrai^e 
is  not  iimply  that  God  placed  chembun  at 
the  east  of  the  garden  of  Eden,  but,  as  ifi 
evident  from  the  partidea  prefixed  to  it,  that 
he  placed  there  the  cherubim^  uauiely-aaeh 
objects  as  were  generally  called  by  that  name,  ! 
and  weie  fiuniliar  to  the  Jews.  Had  .God 
given  it  m  commission  to  angelic  beings  to 
jkeep  watch  and  ward  at  the  gate  of  ParadiiOf 

*  Genes,  iii.  24.  2  Heb.  pi&» 

*  Gr.  Kai  f^f/3aX£  rov  A^afi,  t:ai  (i'arwuaev  avroF  anvayn 
r«  irafMUurH  ri}£  rpv^£.  kgl  era^c  ra  xipH^ifi,  Kai  rriv  (^\oyiVHV 

4  Jerem.  vii.  12. 
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it  would  rarely  have  been  said  upon  this,  as 
upon  other  occaaions,  that  he  sent  them* 
Whim  we  reflect  that  these  mystic  beings, 
when  only  acalptured  images,  were  aymbola 
of  the  divine  presence,  and  that  God  mani- 
ftsted  himaelf  in  his  tabemacde  and  in  hit 
temple  by  a  doud  and  glory  when  the  work 
wes  finished  aeoording  to  the  pattern^  and 
the  cheruhim  with  the  ark  and  mercyHieat 
were  in  their  places/  surely  some  suspicion 
most  enter  onr  minds  that  these  cherabim, 
beibre  the  gates  of  Paradise^  might  be  sta- 
tkmed  there  fiyr  purposes  connected  with  the 
worship  of  God  a£ter  the  ML  Indications  of 
this  are  discoverable  in  other  passages,  as 
whare  it  is  said  of  Cain  and  Abel,  that  they 
brought  an  offering  unto  the  Loi  d ;  a  term 
implying  that  sacrifioes  were  not  offered  in 
any  place,  according  to  the  fancy  of  the 
worshipper.  Again,  after  the  murder  and 
martyrdom  of  righteous  Abel  by  his  brother's 
hand,  and  the  divine  sentence  passed  upon 
the  latter,  he  says,  Behold^  thou  hast  driven 
me  out  this  day  from  the  face  of  the  earthy 
ai^  from  thy  face  shall  I  be  kid.'**  And 

s  Exod.  xl.  18—38.  3  Ghion.  v.  7—14. 

■  Genes,  iv.  14. 
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it  is  sabsequendy  stated,  And  Cam  wedt 
out  from  the  presence  of  the  hordr^  From 
these  passages  it  seemi>  to  follow  evidently 
that  Qod  was  present,  in  some  restricted*  sense, 
in  one  particular  place,  by  departing  from 
which  Cain  was  hid  firom  his  face^  whatever 
was  intended  by  tliat  expression.  In  tfadg 
local  sense,  a  temple  or  tabernacle  dedicated 
to  his  worship,  aB  prescribed  by  hiiDself,  might 
be  called  his  presence  ;  or  in  a  still  moi  e 
pecnfiar  sense,  it  might  be  so  denominated, 
if  in  its  sanctuary  it  contained  any  symbolical 
representation  of  God's  ontversal  dominion, 
and  of  his  action  every  where ;  w  if  any  cloud 
or  irradiation  of  his  glory  was  there  muai- 
fested  to  his  worshippers.^ 

With  regard  to  the  flaming  sword,  which 
our  translation  seems  to  put  into  the  hands  ' 
of  the  cherubic  watch,  and  which  Milton  has 
so  fin^y  paraphrased : 

And  on  the  eoit  «Me  ol  the  gurden  piM, 

Where  enlidiice  up  lioiii  li,cieu  easiest  cliuibs, 
Cherubic  watch,  and  of  a  sword  tlie  flame 
Wide-waving,  all  approach  far  ofi'  to  fhght 
And  gcnfd  all  passage  to  the  tree  of  life. 

1  Genes,  iv.  16.  <  Exod.  3^1.  84—38. 
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They  looking;  back  all  th*  eastern  side  beheld 

Of  Paradise  so  late  their  happy  seat, 
Wav'd  over  by  that  flaming  bi  an<l,  the  gate 
With  dretidful  fiices  tbron^dy  aud  iiery  arms* 

The  words  in  the  origmal  may  either  be  uor 

derstood  uietapiiurically  of  a  ilume  like  a 
sword,  or  it  may  be  tranaloted  a  eonmming 

flame,  a  flame  of  buiTiixig  heat ;  the  ongioal 
word*  often  aigmfying  an  exlmiistiiiL;  and 
violeiit  heat.    The  word  which  we  tranAlato 

turned  every  wai/^  ib  iu  Hitlipael,  and  signifiqs 

an  action  npon  itself;  it  is  uaed  in  the  sama 

conjugation  in  other  passages,  wlieru  tlie  bense 
seema  to  be  that  of  revolvintr  or  roUinGr.' 
Ezekiel  in  his  vision  of  the  cherubim,  der 
limbing  the  fire  that  preceded  their  appear* 
siiee»  says  that  it  infolded  itself/ 

The  last  words  of  the  passage  in  question, 
to  keep  the  waif  of  the  tree  of  life,  admit  of 
two  opposite  interpretations — either  to  shut 
it  up  fiK>m  all  acocasi  or  to  prevent  it  fimn 
being  wholly  closed.  Perhaps  tlie  ibllowing 
interpretation — that  the  end  for  which  the 

1  Heb.  a*in  *  Heb.  naannon 

'  Judges  vii.  13.   Job.  xxxvii.  12. 
4  Biek.  t.  4»  Heb.  nnp^o^  «m 
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cherubim  and  flaming  sword  were  placed  at 
tiie  east. of  the  garden  of  £den,  was  to  dose 
for  ever  the  way  to  the  old  tree  of  life,  and 
also  to  open  the  way  to  one  better  suited  to 
man's  altered  circuinstaiices  autl  situation — 
will  reconcile  both  interpfetations*  As  micii 
as  man  was  expelled  from  Paradise,  the 
original  covedant  wM  endfid,  and.  he  was  eat 
off  from  all  the  means  of  grace  and  spiritual 
life  that  it  held  forth ;  and  ^erefore  it  might 
be  expected  that  his  merciful  and  benehcent 
Creator  would,  in  pursuance  of  the  great 
scheme  of  salvadon,  throng  the  promiaed 
seed  of  the  woman,  which  lie  had  thrown  out 
to  him  as  an  anchor  of  hope,  would  supply 
him  with  other  means  suited  to  his  MLeu 
state,  by  which  he  might  be  renewed  unto 
holiness^  and  gradually  nourished  in  graee, 
so  as  at  last  to  be  prepared  to  undergo  the 
sentence  passed  upon  him  with  a  jn»petit 
before  him  of  entering  into  that  rest  tliat 
remainedi  for  the  people  of  God. 

Having,  I  trust,  not  upon  slight  gi*oundS| 
made  it  appear  probable,  that  the  cherubim,  by 
the  Deity  himself,  were  placed  in  the  original 
temple  or  tabernacle,  and  were  intimately  con- 
nected with  that  form  of  worship  which  was 
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iiuBlituted  by  him  in  conaeqiienee  of  that  Bad 
event,  the  fiill  of  mau  fi*om  his  primeval  state 
of  holiness  and  happiness;  I  shall  next  ra- 
deavour  to  ascertain  what  these  midtifonu 
images  represented*  But  I  must  iirst  premise 
a  few  observations  upon  the  legitimate  mode  of 
collecting  truths  of  this  descriptiou  from  Holy 
Soriptnre^  and-I  moit  here  recall  to  the  reader^s 
recoUection  the  observation  of  Solomon  before 
quoted — It  a>  ike  ^l^ry  of  God  to  ccneedl  a 
thmff»  A  number  of  important  truths  are 
delivered  in  Holy  Writ,  which  are  veiled 
truths,  which. we  shall  never  discover  if  we 
adhere  to  the  letter,  and  content  ouiselves 
with  admiring  the  richness  and  beauty  of  th^ 
setting,  without  paying  any  attention  to  the 
gem  it  encircles  or  oonceak.  Some  writera 
require  a  clear,  distinct,  and  explicit  state* 
ment,  before  they  will  admit  any  thing  as 
revealed  in  Scripture,  be  the  circumstantial 
evidence  of  the  fact  ever  so  stiong.  For  in- 
stance some  eminoat  theologians  deny  the 
Divine  origin  of  sacrifices,  because  no  com- 
mand of  God  to  Adam  or  Noah  to  offet  them 
is  recorded  to  have  been  given ;  yet  one 
should  think  the  practice  of  righteous  Abel, 
and  of  Noah,  perfect  in  his  generations^  and 


Digitized  by  Google 


Ixviii 


IKTBOBUCTIOK. 


God's  acceptance  of  their  respective  sacriv 

iiceSy^  was  a  suiiicieut  proof  that  this  was  no 
act  of  will-worship,  but  one  of  obedience  to  a 
Divine  institution.  The  circumstance  that 
God  clothed  Adam  auU  Eve  in  the  shins  of 
bea$t9f  proves  that  beasts  had  been  slain, 
which  were  most  probably  offered  up  as 
victims  representing  the  great  atonement,  the 
promised  seed — and  the  clothing  of  them  in 
their  skins  was  an  indication  that  they  wanted 
garments,  in  the  place  of  their  own  innocency 
and  righteousness,  to  cover  their  nakedness, 
and  that  they  now  stood  as  clothed  in  the 
rigliteoiisness  of  Him  whose  heel  was  to  be 
braised  for  them.  The  distinction  also  of 
cimu  and  uuciea»  beasts  directly  sanctioned 
by  the  Deity,  and  which  alone  might  be 
offimd  in  sacrifice,''  is  another  drcqmstanoe 
confirmative  of  the  coumioa  opinion - 

QoAf  both  in-  his  word  and  in  his  woilus, 
for  the  exercise  and  improvement  oi  the  in- 
tellectnal  powers  of  his  servants,  and  that — 
recmn  of  use  they  may  luwe  their 
senses  exercised  to  discern  both  good  and 
emi;'^  has  rendered  it  indispensable  that  those 

1  Gentt.  h.  4.  viii.  20,  21.        *  Ibid,  and  \\l  2,  3. 
*  Heb.  V,  14. 
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who  would  understand  them,  and  gain  a  cor- 
rect idea  of  has  plan  in  them,  ahould  collect 
and  place  m  one  point  of  view  things  that 
m  Nature  and  Scripture  are  scattered  i>¥er 
the  whole  surface,  ao  that  by  conaparing  one 
part  with  another  they  may  wrire  at  a  sound 
conchision.  Hence  it  happens  that,  in  Scrip 
ture,  when  any  truth  is  first  to  be  brought 
Ibrward,  it  is  not  by  directly  and  Ailly  enun** 
ciating  and  defining  it,  so  that  he  who  rum 
may  read  and  comprehend  it,  but  it  is  only 
incidentally  alluded  to,  or  some  circumstance 
narrated  which,  if  duly  weighed  and  traced 
to  its  l^idmate  consequences,  puts  the  atten-* 
tive  student  in  possession  of  it.  Such  notices 
are  oAen  resumed,  and  ibrther  expanded,  in 
subsequent  parts  of  the  sacred  volume,  and 
sometimes  We  are  left  to  ooUect  that  an  event 
has  happened,  or  an  institution  delivered  to 
the  patriardial  race,  without  its  being  di&- 
tinctly  recorded,  from  circumstances  which 
necessarily  or  strongly  imply  it.  In  a  trial 
in  a  court  of  juatice  it  yery  commonly  happens 
Aat  no  du'ect  proof  of  an  event  can  be  pro- 
duced, and  yet  the  body  of  drcmnstantidi 
evidence  is  so  concatenated  and  satisfactory 
as  to  leave  no  doubt  upon  the  minds  of  the 

VOL.  I.  f  . 
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jury  as  to  the  nature  of  the  verdict  they 
ought  to  deliver.  It  would  be  a  great  and 
irreparable  loss  to  tlie  devout  and  3ober 
student  of  Holy  Scripture,  if  in  his  endeuvoum 
to  become  acquainted  with  the  ddSerent  parts 
of  it,  he  is  to  be  precluded  from  forming  an 
opinion  as  to  certain  events  and  doctrines, 
because  it  has  pleased  the  Wisdom  of  Grod 
to  record  and  reveal  them  not  directly  and 
at  once,  but  indirectly,  in  many  parcels,  and 
under  various  forms. 

To  apply  this  reasoning  to  the  subject  I 
am  discussing.  Having  rendered  it  probable 
that  the  cherubim  placed  in  a  tabernacle  at 
the  east  of  the  Garden  of  Eden,  repre- 
sented the  same  objects,  and  were  so  &r 
synonymous,  .with  those  ai'terwards  placed  in 
the  Jewish  Tabernacle  in  the  most  holy  place 
overshadowing  the  mercy-seat,  and  that  the 
Divine  Presence  was  more  particularly  to  be 
regarded  as  taking  there  its  constant  station, 
and  there  occasionally  manifesting  itself  by 
a  doud  and  a  fiery  splendor,  I  shall  next 
endeavour  to  show  what  the  cheiiibic  images 
really  symbolized. 

The  word  Cherub,  in  the  Hebrew  Ian* 
guage,  has  no  root ;  for  the  derivation  of  it 
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Irom  a  paiticle  of  similitude  and  a  word  sig^ 
nifying  the  mighty  or  strong  ones,  which  is 
propofied  by  Parkhurst  and  the  folioweis  of 
Mr.  Hutchinson,  seems  to  me  not  satis- 
factory. Archbishop  Newcome*  and  others 
derive  it  from  a  Chaldee  root,  wiiicii  signifies 
to  plough,  and  the  radical  idea  seems  to  be 
that  of  strength  and  powers  which  will  agree 
with  the  nature  of  the  derivative,  as  indicating 
the  powers,  whether  physical  or  metaphysical^ 
that  rule  under  God,  Other  di\  incs,  as  God 
is  said  to  ride  upon  the  cherubim,  and  they 
are  called  his  chariot,  would  derive  the  word, 
by  transposition,  from  a  root  which  signifies 
to  ride  ;^  but  if  a  transposition  of  the  letters 
of  the  word  may  be  admitted,  I  bhould  prefer 
deriving  it  from  a  root  which  signifies  to 
Mess  or  to  curse,^  since,  as  we  shall  see,  the 
cherubim  are  instruments  of  good  or  evil^ 
according  as  God  sees  fit  to  employ  them; 
fiiiitfiil  seasons  and  every  earthly  blessing 
being  brought  about  by  their  ministry. 

The  word  Cherub,  pi.  cherubim,  considered 
as  derived  from  any  of  the  roots  last  men- 
tioned, conveys,  tlierefore  tlie  idea  of  strength 

» 

1  Newc.  £ztk.  c.  i.  10,  note. 
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and  power;  of  (rods  action  upon  and  by 
them,  expressed  by  Lis  riding  or  sitting  upon 
them,  and  inhabiting  them;  as  likewise  by 
his  employing  them  as  instruments  both  of 
good  or  eyil»  of  blemng  and  €ur$mg. 

That  the  cherabim  are  poivers  or  rulers 
in  natore  is  evident,  as  was  beibre  observed, 
from  their  symbols — the  man»  the  lion,  the 
ox,  ajid  the  eagle.  It  is  singular  that  amongst 
the  descendants  of  the  three  sons  of  Noah, 
the  three  last  animals  should  be  adopted  into 
their  reIigion,~-tHe  ow,  the  Egyptian  Apis» 
by  the  descendants  of  Ham;^  the  lion^  as  a 
symbol  of  light,  by  the  Perrians,*  derived 
from  Shem;  and  the  eagle  by  the  Greeks 
and  oilier  nations  descended  from  Ja^heiJ 

These  powers,  be  they  what  they  may,  are 
described  in  Scripture  as  forming  a  chariot 
oh  which  the  Deity  is  represented  as  riding, 

^  Other  deicendwito  of  Ham,  as  the  Pboenicians,  regarded  tlie 
ox  or  heifer  ai  a  sacved  UBiouiL  Btid  ww  worshipped  as  an  ok 
lis  wtlllts  a  fly.  (ToUl,i.  5.) 

<  Mithras  is  to  be  seen  widi  the  head  of  a  Ikm  and  the  body 

of  a  man,  having  four  wings,  two  of  which  are  extended  toteards 
the  sky,  and  the  other  two  towards  the  ground.  Motitfamcon, 
i.  232.    Comp.  Ezek.  i.  11. 

s  Every  one  knows  that  the  ea^ls  was  sacred  to  the  Grecian 
Jupiter. 
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and  sometimes  in  such  terms  as  bring  to  our 
inmdy  to  compare  great  things  with  tniaU»  the 
chariote  and  charioteering  of  mortals.  Thua 
we  are  told  of  The  chariot  of  the  ehorvhim 
thai  spread  out  their  wingsy  and  covered  the 
ark  of  the  covenant  of  the  Lord}  And  in 
£zekiels  myatic  visianB,  the  glory  of  Jehovah 
sometimes  went  up  from  the  cherubic  chariot 

to  the  temple»  when  The  haaee  teas  JiUed  wUh 

the  cloud,  and  the  court  was  full  of  th^ 
iriffhtness  of  the  Lord's  glory.*  And  again, 
the  glory  of  the  Lord  departs  from  the  house, 
and  stands  over  the  cherubim,  when  mount- 
ing on  high  from  the  eturth.  The  glory  of  the 
God  of  Israel  was  over  them  ahove.^  A 
eooomon  epith^  of  Qod,  as  king  of  Israeli 
was  that  of  Insessor  of  the  cherubim,*  Whose 
mme  is  called  by  the  name  of  the  Lord  God 
of  Hosts  that  dweUeth  between  the  cherubim; 
or  he  that  sitteth  upon,  above,  or  between  the 
ehenifaim;  or,  as  it  may  be  rendered, 
habiteth  the  cherubim.  These  expresmom 
allude,  not  only  to  the  presence  of  Grod  in 

^  1  Chnn.  xxviiL  18. 

s  Ezek.  X.  4.  s  Ibid.  19. 

^  1  Sam.  xiv.  4.  9  iSam»  fK  %.  2  Kmgs,  xix,  15.  Ps. 
Ixxx.  1.  xcix.  \,  &c. 
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his  tBbeniBclB  snd  temple  bolnMii  ot  above 

the  sculptured  and  fi^ymboUcal  cherubim,  but 
to  his  riding  upon,  sitting  upon,  or  inhabiting, 
that  is  ruHng  and  directing  those  powexB  ij£ 
whatever  description,  which  are  symboUaed 
by  those  knages,  or  signified  by  that  name« 

When  the  liord  came  to  deliver  David 
from  his  enemies^  it  is  stated  that  he  rods 
upon  a  cherub  ;  ^  and  the  prophet  Uabakkuk, 
alluding  probably  to  the  delivery  of  tlic 
Israelites  by  the  destruction  of  the  Egyj^iaoB 
in  the  Ked  Sea,  exclaims^  Thou  didst  walk 
through  the  through 
the  heap  of  great  waters  ;^  and  again^  with  a 
prospective  view  bcfiMre  him,  p^aps,  of  some 
still  mightier  deliverance  of  the  chureh  fiom 
her  enemies,  "  Was  the  Lord  dis^lcaml 
mgainst  the  rivers  ?  was  thine  anger  agaxnut 
the  rivers  ?  Was  thy  wrath  agaiiist  the  uea, 
that  thou  didst  ride  upon  thy  horses  and  upon 
thy  chariots  of  salvation?'!^  He  uses  the 
same  instruiueuts  when  his  will  is  to  inflict 
a  curse  and  ezecate  judgments.  The  Lord 
will  come  with  fire^  and  with  his  chariots  like 

i  ^  iSsm.  xxii.  II.    P$*  xviii.'  10. 

«  Habak.  ill.  15.  ^  8. 
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4k  whirbmMd^  to  rmidtr  hu  mih  fury 

mid  to  reituka  with  fimnea  of  Jire.^  In 
Bmkiers  vision,  ooals  of  fire  ivere  takra  from 
between  tbe  cberabim  to  dcatt^  over  Jeru- 

•  Having  aotioed  the  ideal  meaning  of  theee 

mystic  symbols^  and  their  connection  with 
and  snbseraenee  to  Jehovah  of  HostSt  as  the 
God  of  Israel,  of  Israel  both  according  to  the 
flesh  and  the  spirit  ;^  our  next  iiuiuiry  must 
be  whether  there  are  no  physical  or  metar 
physical  beings  or  objects,  concerning  which 
the  same  things  are  predicated  in  Holy 
Scripture,. as  concerning  the  cherubim;  Ibr 
if  there. are,  as  equals  of  the  same  are  equal 
to  oi\e  another,  it  ibliows  that  tliese  things 
must  be  synonymous. 

Every  atndent  of  Holy  Writ,  when  he  turns 
his  attention  to  this  observatiou,  will  iuuue- 
diai^  reeoUect  passages  in  which  the  same 
things  are  predicated  of  the  heavem  ;  thus  it 
is  said  of  God,  as  the  God  of  Israd — Who 
rideth  upon  the  heavens  in  thjf  help,  €md 
in  his  excellency  upon  the  shyj^    And  again, 

b 

»  I  Cor.  X.  18.  «  DeaU  xxxiiu  26. 
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JBmtol  him  that  ridetk  the  hmsmmf" 
Him  that  rideth  mpm  th^  heaven  of  heavaa» 

that  were  of  old.^  Every  one  knows  tliat,  in 
Hoty  Ser^ptme,  Qod  is  alio  perpetudly  da- 
scribed  as  he  who  sitteth  upon  the  heamM,* 
that  the  heavm  is  God's  thrme^  and  the 
earth  his  footstool  that  The  Lari  hath 
prepared  hU  throne  in  the  beayens  ;^  thil 
he  dweUeth  ia  the  heavens,  though  they  ^»XL^ 
not  contain  him  ;^  that  he  filleth  heaven  and 
aarth/ 

With  regard  to  Blessings  and  Curses,  that 
the  Heavens  are  the  primaiy  instminents  bf 
which  God  bestows  the  one  and  inflicts,  the 
other,  is  evident  from  many  passages  of  Holy 
Writ.  Thus  it  is  ssid  in  Deuteronamy/  Ths 
Lord  shall  open  unto  thee  his  good  treasure 
the  heavens,*  to  gwe  the  ram  unto  tkg  kmi 
in  his  season  J  and  to  bless  aU  the  work  of 
Mine  hand.  The  prophet  Hoeea  has  a  pes- 
M^e,  in  winch  the  hands  by  which  bieasingB 
and  fertility  are  transmitted  to  man  step  by 

» 

I  Ps.  Ixviii.  4,.  .  2  IMJ.  33. 

s  Jbid.  ti.  4.  «  Matih.  v.  34,  35. 

«  Ps.  cm.  19L 

^  IbieL  cxxiii.  L    1  Kings,  viiK  27. 

T  /«rf9ft.  xxM.  1^4.  «  Dufil,  uviil.  12, 
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step  are  strikingly  described.    And  it  shall 

come  to  pass  m  thai  elajf,  I  mil  hear,  sakh 

the  Loid^  /  imll  hear  the  heavens,  and  tk^ 
ekedl  kaoft  ike  eurCh,  and  the  earth  eheUl  hear 

the  com  and  the  wine  and  the  oil ;  and  they 
ekaU  hear  JemeeV  Thus  die  blessinor  de- 
acauds  trom  God  by  the  heavens  to  the  earthy 
producing  abundance  for  the  support  and 
eomfort  o£muu  And  with  raspeot  to  eureee 
it  IB  said,  The  heaven  that  is  over  thee  shall 
be  braee^  Ye  are  coned  with  a  curse,  saith 
Malachi,  for  ye  have  robbed  me,  eoen  this 
whole  naiiotL  The  earee  allnded,  was  the 
abutting  of  the  .windows  of  heaven.^ 

From  all  these  passages,  it  is  evident  that 
the  flame  thin^i  are  predicated  both  of  the 
Heavens  and  the  ChertLbim,  and  that,  there- 
feve,  they  are  synonymom  terms,  and  signify 
the  same  powers,  i^ut  this  leads  to  another 
inquiry.  What  are  tiie  heavenet  This  is 
a  query  which  at  tirst  every  one  thinks  he 
can  answer,  but  3  et  when  the  term  comes 
to  be  sifted,  it  will  be  found  that  few  have 
any  definite  idea  oi  its  real  meaning.  Gene- 
niUy  speaking,  the  expanse  over  our  heads, 

I  Mm,  u.  21,  U.  s  IbitL  xxvii.  23. 

«  Malach.  iu.  9,  10. 
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and  th<  bodies  it  containfi,  are  understood  by 

the  word  Heavens;  but  when  analysed,  it 
will^be  found  chiefly  to  indicate  powers  in 
action  contained  in  that .  exj^usse,  and  which 
act  upon  ilicse  bodies ;  powers  that  in  the  va- 
rious systems  of  die  universe  have  various 
pentres  dispersed  throughout  space,  each  hav- 
ing a  -local  or  partial  action  upon  its  own  sy»> 
tem»  and  all  derived  oi'iginaliy,  ami  still  nmnr 
tained,  ftom  and  by  one  parent  fountain,  (he 
centre  of  all  irradiation*  of  all  light,  of  aU.Ufe 
and  energy. 

.   In  order  to  ascertain  what  the  word  hear 

ven,  or  heavens,  really  means,  the  most  satis^ 
factory  way  is  to  submit  it  to  analysis.  In  the 
Bible  there  are  three  terms  employed  to  sig- 
nify the  heavens  and  heavenly  powers,  one  of 
which^  is  usually  rendered  the  Meavem  ;  ano- 
ther,* tlie  Shy  ;  azid  a  third,^  the  Firmament. 
I  shall  consider  each  of  these  terms.  « 

1.  Heaven^  or  the  heavens. — This  word,  in 
the  Hebrew  language,  is  derived  from  a  root/ 
which  signihes  to  dispose  or  place,  with  skill, 
care,  and  order,  as  say  the  lexicographers  ;  so 
that  hterally  the  common  plural  term  would  be 
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the  disposers  or  placers.  It  is  smgular,  and 
w<xrthy  ot  peiticalar  notice^  that  the  Felas- 
gians,  according  to  Herodotus,  gave  no  other 
names  to  their  deities  than  that  of  gods^^  m 
calling  them  because  they  were  the  placers'^  of 
all  things  in  the  worlds  and  had  the  universal 
di^Umtian  of  tham.^  We  see  here  that  the 
Grecian  gods — ^which,  as  has  been  j>roved  iu 
iDOtfaer  place/  were  mA9equmt  to  the  origi- 
nal cliaotic  state  of  the  heavens  and  the  earth 
nHhen  the  one  was  without  Ught,  and  the  other 
without  form  and  void — were  really  synony- 
mous with  those  ruling  physical  powers  which 
God  employed  as  his  instruments  first  in  the 
formation  of  the  heavenly  bodies,  and  next  in 
that  of  their  organized  appariture,  whether  ve* 
getahie  or  animal ;  and  lastly,  in  maintainkig 
those  motions  or  revolutions  in  the  bodies  just 
named,  which  he  had  produced,  and  other 
physical  phenomena  which  were  necessary  for 
the  wel&re  of  the  whole  system  and  its  several 
parts.  These  powers,  whatever  name  we  call 
them  by/  form  the  disposers  or  placers,  the 

'  Octfc  h  wpo^mvofMoay  a^ae  awo  r«  reunfrtt,  in  Jtoer/M  $€yrt£ 

ro  wayra  vpfiyfiara  xai  wairas  yoyuai  ti)(oy.    Eutcrp.  c.  62. 

♦  See  Appendix,  Note  1.  •  See  above,  p.  xxxix. 
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heavens  iu  action ;  these  are  the  Jupiter,  JunOf' 
and  Minerva  of  the  Gieeka  and  BonanSf  and 
the  various  deities  of  other  nations :  For  all 
pods  of  the  naii€n$  are  idoU,  saith  the  Pial<» 
misty^  bui  Jehovah  made  the  heaveMf  or  tho 
powers  symbolized  by  the  idols  of  the  nations. 
These  are  those  powers  idiich,  under  Gad~ 
whOt  as  the  charioteer  of  the  universe,  diiects 
them  in  all  their  oporationB,  whether  in  heaven 
or  on  earthy  to  answer  the  purposes  of  his  pro*' 
videnoe— execute  the  laws  that  have  received 
his  sanction.  These  are  the  physical  cheru-  | 
bim  represented  by  the  earthly  rulers*- the 
man,  the  li<m»  the  oz»  and  the  eagls — these 

the  chariot  and  throne  of  the  Deity ;  the 
hands  also  by  which  he  tak^  hcdd  of  material 
things;  the  feet  by  which  he  treads  on  the 
earth  and  other  planets. 

Those  subHme  metaphors  the  prophet  Na^ 
hum — Jehovah  hath  his  way  in  the  whirlwind^ 
and  in  the  etorm  and  the  dauds  are  the  daei  of 
his  feet* — though  at  hrst  sight  appearing  only 
magnificent  figures,  when  analysed  will  be 
found  literally  true,  Knowest  thou  the  ordi* 
jiances  of  the  heaven  ?  canst  thou  set  the  d(h 

^  Ps.  xcvi.  5.  '  Nuktan,  i.  3. 
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minum  thereof  in  the  earth  ?  ^  saith  God ; 
showing  that  he,  by  his  instruments  tlie  hea- 
reoB,  rules  the  earth :  this  is  said  in  stronger 
termss  >vhen  the  heaven  is  declared  to  be  Gud  s 
throne,  mid  the  earth  his  footstool,  which  im^ 
pHes  that  God  acts  upon  the  earth  by  what  are 
cnDed  symboiically  his  feet — ^those  powm 
therefore  that  produce  whirlwinds  and  stonns 
in  our  atmosphere ;  tliat  by  their  impact 
upon  our  planet  cause  evapoTttdon,  and  oonse* 
quently  form  the  clouds,  are  the  meti^horical 
feet  of  Jehovah,  so  that  the  clouds,  widi  strict 
pMpriety  may  be  called  the  dust  excited  by 
the  tread  of  his  feet.  When  the  Psalmist 
«rfB  of  God,  He  mtiHh  upon  the  cAdrwim, 
let  the  earth  be  movedy  what  beauty,  pro- 
pnetf,  and  feree  is  there  in  the  expression 
when  it  is  recollected  that  the  physical  clieru- 
him  are  those  powers  that  have  complete  do- 
minion  over  the  earth,  and  cause  its  motions. 

2.  The  Sky. — The  word  we  render  by  lie 
tttm  eky^  or  skies,  for  it  is  always  used  in  the 
plui*ul,  is  derived  fi'om  a  root,*  which  signifies 
to  cMNNVAiciis,  grind,  or  wear  by  Mctton,  int* 
plying  powers  that  come  ia  contact  from  oppo- 

^  Joh,  xxxviii.  33.  <  pnar 
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site  directions,  so  as  to  be  antagonist  or 
conflicting  powers.  The  cherubim  placed 
at  each  end  of  the  mercy  seat  had  their 
faces  inward,  or  looking  towards  each  oliier/ 
80  that  they  appeared  to  83miboli£e  antagoniiit 
powers,  as  if  one  was  a  vis  centrijuga^  and 
the  other  a  tfis  eentripeta.  The  pillars  of 
the.  earth  are  the  Lord's^  and  he  hath  set  the 
world  upon  them  f  and  these  two  antagouibt 
forces,  that  which  flies  from  and  that  whieh 
seeks  the  centre,  form  that,  so  called,  universal 
gravitation,  which,  under  God,  upholds  the 
universe,  keeps  all  its  wholes  and  tbear  parts 
in  their  places,  maintains  their  motions,  and 
mutual  actions  upon  each  other.  But  though 
these,  as  moving  in  an  opposite  direction,  may 
be  called  antagonist  or  comflieting  powere,  yet 
theii*  opposition  is  not  enmity, but  universal  har^ 
mony  and  lorn  This  Philo  seems  to  intimate; 
when  he  says — a  station,'  over  agau^t  Pai*ar 
disc,  was  assigned  to  the  cherubim,  and  the 
flaming  sword,  not  as  to  enemies  about  to 
struggle  and  fight,  but  as  to  those  tliat  were 
most  intimate  and  friendly.  It  ia  stfid  of  the 
-cherubic  animals,  in  JEizekieU  that  they  ra» 

^  Exod,  xxxTii.  8.  9.  <  1  jSSenii.  ii.  S* 

s  De  Ckerubkn.  85.  F.  O.  Ed.  Col.  AlMr.  1643. 
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and  returned  m  the  appearance  of  a  fioih  of 
ligkimng^^  which  seems  to  intimate  a  constant 
efflux  and  mflux  of  inconceivahle  rapidity* 
Accordingly  the  effluxes  of  light  and  beat 
firom  the  aolar  orb  in  our  own  system  are  never 
intermitted,  and  their  velocity,  for  that  of  light 
has  been  measnred,  exceeds  that  of  any  odier 
moving  siibstauce*  With  respect  to  the  luel> 
if  I  may  so  express  myself,  that  maintains  this 
constant  expenditure^  little  seems  yet  to  be 
known  of  it  philosophically ;  and  we  can  only 
form  conjectures  with  respect  to  it  derived 
from  the  general  analogy  of  nature,  as  as 
it  is  submitted  to  the  observation  of  our  senses* 
On  earth  we  know  that  there  can  be  no  com"- 
bnstion  or  evohition  of  light  and  heat  without 
the  access  of  air  to  an  ignited  body ;  and  that 
a  constant  supply  of  sunie  combustible  sub* 
stance  to  replace  the  constant  expenditure  of 
fuel  is  also  necessary*  Therefore,  reasoning 
from  analogy,  something  similar  must  take 
place  at  the  great  focus  of  light  and  heat. 
There  must  be  an  influx  of  air  and  a  supply  of 
combustible  matter.  That  there  is  such  an 
influx  is  rendered  further  probable  by  other 


1  £xek.  i.  14. 
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analogical  arguments.  In  man,  who  is  called 
a  mieroeomn^  or  -world  in  mimatore,  there  is 
as  incessant  a  return  of  the  blood  to  the  heart 
in  ft  negatire  state  by  one  set  of  Tessek^  as 
there  is  an  issue  of  it  in  a  positive  state  by 
another.  Tlie  lungs  also  inspire  the  air  in  one 
state»  and  expire  it  in  another:  and  by  this 
alternate  flux  and  reflux  life  is  maintained ; 
but  suspend  it  beyond  a  certain  period  and 
death  is  the  result.  Agam,  the  rivers  are  con- 
stantly dischai^ng  their  waters  into  the  sea  by 
one  cluuinel  and  recetnng&em  back  again  by 
another.  Plants  likewise,  and  animals,  derive 
their  nutriment  from  the  earth  and  from  die 
heavens,  and  under  other  foi  ms  return  it  again 
to  the  sources  from  which  it  flowed.  So  that 
it  seems  to  be  a  general  law  that  where  there 
IS  an  efflux  there  mnst  also  be  an  influ. 

3.  The  Firmammt. — The  proper  transla- 
tion of  the  word,  which  our  version,  after  the 
septuagint,  renders  ^mtdment,  is — ^the  eaqpan^ 
sion»  And  God  said.  Let  there  be  an  expan- 
sion, and  let  ^  divide  the  waters^  &c.  The 
cause  of  ^pansion  is  hetU,  which  naturally 
divides  and  separates  that  in  which  it  acts ;  as 
we  see  in  the  case  of  evaporation  and  the  as- 
cent of  steam:   and  not  only  this,  but  the 
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expanfflve  force  consoUdates  that  whereon  itB 

impact  i»,  whence  our  translation  renders  the 
word,  after  the  Greek,  s-cptw/uo,  the  firmament^ 
that  which  renders  all  things  jirm^  the  .action 
of  which  produces  the  cohesion  of  the  atoms 
of  bodies,  and  their  agglomeration  round  a 
partial  or  general  centre:  in  this  last  accep- 
tation it  is  8ynon3rmoas  with  the  term  aJUrae'- 
ti(m,  and  in  the  iormer  with  that  of  repulsion. 
From  these  considerations  wc  may  readily 
onderataad  why  the  Psalmist  calls  it.  The 
Firmament  of  his  power  or  streuffth,^ 

The  terms  expansum^  then,  and  firmammtf 
eji^press  the  matter  of  the  heavens  in  a  state  of 
action,  going  from  or  retnming  to  its  central 
fi)mitain ;  for  every  system,  as  well  as  its  own 
sun  and  planets,  has  doubtless  its  own  hea- 
vens, probably  never  stagnant,  but  inoessantly 
issuing  from  a  centre  of  irradiation,  as  the 
blood  from  the  heart  in  a  positive  state,  and 
returning  in  a  negative  state  to  that  centre 
where  it  is,  as  it  were,  again  oxygenated,  and 
circulates  to  the  Jlammantia  nuBuia  mundis 
and  so . 

ZabUuTj  9t  ktbehir  in  mmte  voluhilU  mum* 

1  Ps.  cl  I. 
VOL.  I.  g 
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Bnt  though  every  system  probably  Sontm  t 

distinct  portiou  of  creation,  yet,  reasoning 
from  analogy,  and  the  general  plan  of  ths 
Deity,  as  iar  as  we  are  acquainted  with  itt 
there  is  every  reason  to  believe  that  the 
universe  consists  of  Bystema  so  concatmated 
as  to  form  one  great  whole,  the  centre  of 
which  may  be  the  Heaven  of  Heavens,  the 
presence-chamber  of  the  God  of  Gods  and 
Lord  of  Lords ;  in  whom  and  from  whom  is 
all  motion,  light,  and  expansimi.  What  may 
be  the  links  that  connect  the  several  systems . 
can  only  be  conjectured.  It  has  been  ob- 
serv  ed  with  regard  to  comets^  that  they  wander  j 
from  Me  soiar  system  to  another  ;^  if  this  be  < 
the  case  they  evidently  belong  to  two  systems, 
and  their  perihelion  in  one,  will  be  thdr 
aphelion  in  another,  and  thus  they  may  form 
connecting  links  between  them.  This  con* 
catenation  of  systems  may  also  have  a  com- 
mon  motion  rouiid  their  glorious  centre,  form- 
ing the  grand  cycle,  or  year,  of  the  Uni^ 
verse. 

Having,  I  tmst,  made  it  evident,  or  tt 
least  extremely  probable,  that  the  Heavens 

t  La  Place,  SyHtm*  te«  by  Harte,  ii.  337. 
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ftiid  the  Cherabim,  physicftlly  considered, 

indicate  the  same  powers  I  shall  next  advert 
to  some  passages  of  Scripture  that  seem  to 
M  up  the  veil  nrfaiGh  covefs  these  mysterioiui 

.  symbols,  ami  sLow  us  expre^jsly  what  they 

In  that  sublime  description  ol  the  descent 
of  the  Deity  for  the  help  and  deliverance 
of  David  in  the  eighteenth  Psahn»  we  have 
these  words ;  He  rode  upon  a  Cherub  a7id 
did  fly;  yea,  he  did  fly  uptm  the  wiDgn  of  the 
wiud.  Here  we  have  one  of  these  symbolical 
beings  introduced  and  explained — aa  the  latter 
hemistich  of  the  verse  is  clearly  exegetical  of 
the  former — ^by  the  phrase.  The  winge  of  the 
mndJ^  If  we  next  turn  to  the  huudred-and» 
fourth  Psalm,  in  a  parallel  passage,  we  find 
iB  explanation  of  this  latter  metaphor.  Me 
maketh  the  clouds  his  charioty  and  wcdketh 
wpfm  the  wings  of  the  wind*  Whanoe  it 
appears  that  the  wiafigs  of  the  wiud^  by  an 
elegant  metonomy,  mean  the  clouds^  conse- 
quently the  clouds  are  a  cherub.  In  various 
ptrts  of  the  Old  Testament,  God's  presence 
and  glory  are  manifested  by  and  in  a  cloud, 

1  Pttkhunt  venden  these  vovde.  The  min^    ike  Sfhiif  bat 
lie  Muds  alone  m  this. 
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When  he  led  his  hosts  irom  Ei^ypt  thitmgh 
the  Red  Sea,  he  weat  belbre  them  by  d»y 
in  a  pillar  of  a  cloudy  and  by  night  in  a  pillar 
of  fire  ;^  when  he  was  about  to  descend  upon 
Mount  Sinai,  lie  said — Lo,  I  come  imto  thee  • 
m  a  thick  cloud.*  When  the  tabenuu^  wai 
set  up  in  the  wilderness,  and  the  work  was 
finished,  Them  a  cloud  covered  the  tent  of  the 
CQtufregation^  and  the  ^ry  of  the  Lord 
fitted  the  tabernacle.^  When  Solomons 
Temple  was  built,  and  the  ark  brought  into 
the  oracle,  and  placed  under  the  wings  of 
the  cherubim,  and  the  priests  were  cooie 
forth,  then  The  cloud  filled  the  homey  so  thai 
the  priests  could  not  stand  to  minister  becaust 
of  the  cloud :  for  the  glory  of  the  Lord  had 
fitted  the  house  of  the  Lard,*  As  God  thus 
came  of  old  in  a  cloud,  and  by  it  manifested 
Lib  presence  to  his  people  and  in  iiis  house ;  so 
likewise  when  he  spc^e  to  them,  it  was  from  a 
cloud,  as  in  the  passage  above  quoted — Jjh 
I  come  to  thee  in  a  thick  doud,  that  thy 
people  may  hear  when  I  speak  with  thes* 
And  again,  And  a  cloud  covered  the  mount; 
and  the  glory  of  the  hord  abode  upon  Mount 

t  JS^  siii.  «  /M.  xix.    16.  1  £mf9^  vnu  12. 

3  Mx9d,  zi:  33, 34.  «  1  Kings,  viiL  1. 
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Smaif  and  the  -doud  covered  it  six  days  ^ 
and  the  seventh  dag  he  called  unto  Moses  cut 
of  the  midst  of  the  cloud/  And  in  another 
pboe»  And  the  Lord  descended  in  the  cioud, 
mid  stood  with  him  there^  and  proclaimed 
Ae  name  of  the  Lard*  And  the  Lord  eamo 
down  in  a.cloud,  and  spake  unto  him^  and 
took  of  the  Spirit  that  was  upon  him,  and 
gme  it  unto  the  seventy  dders.^  And  in  the 
New  Testament,  at  the  Transfiguration,  jBe- 
hM  a  bright  cloud  overshadowed  themf  and 
a  voice  out  of  the  cloudJ  From  these  pas- 
sages it  appears  to  follow,  that  when  the 
Deity  thought  proper  to  address  lus  prophets 
or  his  people  by  the  voice  of  words,  it  was 
from  a  cloud. 

But  not  only  did  God  descend  to  com-* 
manieate  with  his  people^  ftnd  to  reside  as  it 
were  amongst  them  in  a  cloudi  but  when  our 
Saviour  went  up  into  Heaven,  it  was  upon 
a  elaud^  which  Athanasiuts  calls  mounting  the 
cherubim;^  and  when  he  comes  again,  it 
will  be  in  the  same  manner,  attended  by  his 
toly  angels-     When  he  is  said,  in  the 

• 

>  Exod.  xxiy.  15,  16.  *  IbkL 

^  Numb.  xi.  25.  ♦  Matth.  xvii*  5^ 

*  Opera,  ii.  3017,  D. 
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Afpocalfpie,  to  ride  upon  a  White  Home, 

and  the  armies  which  were  in  heaven  to 
follow  him  upon  white  horses ;  *  by  these  j 
white  hane§  are  oieant  tMie  eUmd$^  as  is 
evident  from  other  passages  of  Holy  Writ; 
as  where  it  is  said — Behold^  he  eameth  wiih 
douds."^  Again^  God's  going  to  execute 
judj^ents  upon'  any  nation  is  smnetimes 
represented  by  his  riding  upon  a  cloud*  So  • 
when  the  prophet  pronounces  the  burden  of 
Egypt,  his  exordium  is — Sekold,  the  Xtord 
rideth  upon  a  swift  doud,  and  shall  come 
irnio  Egypt. 

So  immediate  is  Gods  action  upon  the 
donds  described  to  be  in  die  Bible*  that  the  { 
thunder  is  called  his  voice,  as  in  Job — Hear 
attentively  the  noise  of  his  voice,  and  the 
mnmi  that  gaeth  mU  of  hi$  mouth*   He  dir  \ 
recteth  it  under  the  whole  heaven^  (md  his  1 

ligktning  unto  the  ends  of  the  earth  Ood 

thunderelh  marveUously  with  his  voice  :^  wd  j 
when  he  descended  upon  Mount  Sinai,  it  was 
with  mighty  thunderings/   Ckmsidering  the 
benefits  and  blessing  that  God  confers  upon 

1  iRetw/.  six.  II,  14.  i 
<  IHi,  K  7,  oomp.  Don,  viu  13.  JZev.  ziv.  14.         i.  11. 

*  Jobf  xxAvii.  2—5.  *  Exod,  ix.  28. 
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mankind  by  the  inuiutry  of  the  ChenUh 

dou(hi  Im  horses  and  chariots  of  salvation, 
we  need  not  wonder  at  the  Psahnist's  exprea- 
sioii — His  strength  is  in  the  clouds.^  Acting 
by  them,  he  eanaea  it  to  rain  upam  <me  eit^ 
md  not  upon  another.^  Are  there  any,  saya 
Jeremiah,  among  the  vanities  of  the  Gentiles 
thai  eon  cause  rain?  cr  can  the  Heanme 
give  showers  ?  Art  not  thou  He,  O  Lord 
mar  God.* 

The  Deity  superiutendfi  his  whole  creation* 
not  only  aupporttng  the  ayatem  that  he  haa 
establiahed,  and  aeeing  that  the  powers  to 
which  he  has  given  it  iu  charge  to  govern 
under  him»  execute  hia  physical  lawa;  but 
.himself,  where  he  sees  fit,  in  particular  in- 
fltancea  diapensing  with  theae  lawa:  reatrak* 
ing  the  clouds,  in  one  instance,  from  shedding 
their  ^^oaaurea;  and  in  another,  permitting 
them  to  descend  in  bleaauiga*  Acting  every 
where  upon  the  atuiosphere,  and  those  secon- 
dary powera  that  prodoce  atmospheric  phe* 
liomeua,  a&  circumstances  connected  with  his 
mond  goveiiiinent  lequire.  Thna  it  ia  that 
his  strength  is  in  the  clouds;  that  his  pre- 

Pm,  IxviiL  34.  *  AmM,  it.  7. 

*  /frwn.  JOT.  ti» 
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sence,  either  to  bless  or  to  curse,  is  mani- 
fested by  them ;  tliat  liis  voice  is  heard  from 
them;  his  glory  irradiates  firom  them*  Od 
this  nccoiuit  also  they  are  called  his  paths} 

The  Lord  is  said  to  come  with  fire^  or 
rather  in  hre to  descend  in  iire  ;^  to  be  a 
consuming  fire/  to  speak  out  of  the  fire;* 
from  all.  which  passages  it  seems  to  follow^ 
that  Jire  or  heat  form  also  one  of  tlie  physical 
cherubim  upon  which  the  Deity  sitteth,  or 
which  he  inhabiteth,  and  by  which  he  acteth. 

Light  appears  entitled  to  the  same*  dis- 
tinction ;  for  Grod  is  said  to  dwell  in  the  light 
that  no  man  can  appi  uach  unto/  and  to  cover 
himself  with  light  as  with  a  garment^ 

Lastly,  air  or  windy  which  God  bringeth 
out  of  his  treasury ;  which  is  the  type,  andv 
on  the  day  of  Pentecost,  was  the  precursor 
of  the  Holy  Spirit,  both  in  Hebrew  and 
Greek^  is  expressed  by  the  same  word  dis^ 
tinguished  only  by  its  adjuncts ;  and  is  one 


»  P$.  Ixv.  14, 

*  <  Isai,  Ixvi.  15.  Heb.  the  Septuagint  seem  to  btf« 

read 

»  Exod.  xix.  18.  *  Deut,  iv.  24. 

»  Ilnd.  36.  ^1  Tm. 

»  P$,  civ.  2.  •  mv/Mt. 
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of  tbe  main  instraments  by  which  Qod  acts 
apon  our  globe,  both  in  dispen^siug  blessings 
and  curses,  and  without  which  our  life  could 
not  be  austained  a  moment,  is  evidently  a 
dterub,  or  ruling  physical  power,  of  the  same 
luik  with  heat  and  lisht 

The  statement  I  have  here  given  of  the 
physical  cherabim,  is  mngolarly  confirmed 
ia  Ezekiei's  vision.  /  looked,  says  he,  and 
behold  a  whirlwind  came  out  of  the  north, 
a  great  cloud,  and  a  fire  infolding  iUelf  and 
ft  brightness  was  about  it.^  Here  we  see  the 
appearance  of  the  symbolical  animals  was 
preceded  by  that  of  the  physical  ugeuts  they 
symbolized — tbe  totW,  the  claudf  the  ^re^ 
md  the  Izghi.  The  reason  why  the  clouds 
are  particularly  signalized  as  God's  chariots, 
appears  to  be  because  they  are  instinct  with 
all  tliose  principles  hy  which  God  acts  upon 
the  earth ;  and  therefore  they  are  described 
at  carrying  him,  since  they  are  the  instru- 
mexiiB  by  which  his  will  has  fiill  accomplish- 
ment* 

It  is  singular,  and  worthy  of  particular 

notice,  that  Grod  is  also  said  to  dwell  in  dark- 

* 

1  Ezek.  i.  4. 
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nesB.    The  Lord  kath  uM  that  1m  would 

dweU  in  the  thick  darkoeas;*  and  again — 
Mo(Be8  drew  near  to  the  thick  darkness  where 
God  wuL*  In  the  FoftliiiB  it  is  Mid — He 
made  darkness  his  secret  (or  hiding)  place.* 
Darkness  was  the  state  of  the  original  heap 
vensy  before  God  formed  the  lights  to  which 
this  passage  seems  to  be  an  allusion.  In 
Isaiaihy  the  term  create  is  apf^ied  to  darkuesSy 
and  form  to  the  production  of  light  ;^  from 
whidi  it  appeals  that  it  was  out  of  darkness 
that  hght  was  foriiied;  and  these  two  oppo- 
ritee  seem  to  bear  the  same  relatioii  to  each 
otlier  as  positive  and  negative  electricity,  or 
heat  and  cold«  Darkness  was  dtat  in  which 
the  Divine  Spirit  cqf>erated,  when  by  incu- 
bation moLion,  followed  by  light  and  expan- 
sion, was  educed,  and  the  sea  btake  forth 
fiom  the. crust  of  the  eaith  as  liom  the  womb; 
when  &e  doud  was  the  garmrat  thereof,  and 
thick  darkness  a  swaddling  band  for  it.^ 

In  the  different  vimms  of  the  appearance 
of  the  Deity,  as  the  Insessor  of  the  chariot 
of  the  cherubim,  it  is  stated,  that  expanded 

1  3  CAron.  vi.  h  *  Sxod*  zs.  21. 

^  Pi,  xviiu  11.  ^  /Ml,  xW,  7, 

M,  xxxviii.  9, 9. 
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over  their  heads  was  a  fhmament  like  crystal 
or  ioe ;  that  abom  thk  firmament  was  a  safH 
pbire  throne;  that  one  sat  on  this  thione, 
rooiid  about  whom  was  the  appeaianoe  of  a 
rainbow/  So  likewise  in  the  vision  of  the 
apostoKc  fropfaet,  St.  John — throne  was  set 
in  heaven^  and  one  sat  upon  it,  and  there  was 
a  rainbow  round  about  the  throne,  and  before 
the  throne  was  a  sea  of  glass  like  nnto  crystal ; 
and  in  the  mid&t  of  the  throne  and  round  about 
the  throne  were  fimr  cherubic  animals^  which 
proclaim  the  Tiisagium.*  When  Moses, 
Aaron  and  his  sons,  and  the  elders  of  Israel 
went  up  into  Mount  Sinai,  and  saw  the  God 
of  Israel,  lie  stood  upon  what  was  like  a 
{Mcvement  of  sapphire  and  as  it  were  the  body 
of  heaven  m  its  clearness.'  In  all  these  pas- 
sages, &e  same  idea  seems  to  prevail  with 
respect  to  the  firmament — it  is  like  ice  or  the 
terrible  isrystal  in  one — a  sea  of  glass  like 
dystal,  or  crystallizing,  quitting  the  splendour 
of  crystal  in  tlie  other — like  the  body  of 
hearon  in  its  deameas  in  the  third. 

The  footstool  of  the  Deity,  the  pavement 
cm  xviiieh  his  throne  is  placed,  is  over  or  above 

>  Ezek,  \.  22,  26,  28.  «  Revel  iv.  2,  3^6,  7,  8. 

*  Exod*  xxiv.  10. 
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the  heads  of  the  cherabnn;  and  though  we 

cannot  comprehend  exactly  the  precise  mean* 
ing  of  the  figures  employed,  yet  tlie  general 
idea  seems  to  be  that  of  irradiation  ;  and  by 
these  representations  the  claim  of  Jehovali  the 
God  of  Israel  is  indicated  to  sapremai^  and 
entire  dominion  over  the  physical  cherubim, 
or  the  heayens  in  a  state  of  action,  and  as 
tlie  sole  fountain  and  centre  of  that  incessant 
radiation  and  glory,  and  of  those  constant 
effluxes  by  which  the  whole  aniverse  of  sy»» 
tems  and  worlds  is  maintained. 

It  seems  probable,  therefore,  that  one  of  the 
principal  reasons  why  the  cherubic  symbols 
were  placed  in  the  adytum  of  the  Jewish 
tabernacle  and  temple  was  not  only  to  repi^ 
sent  those  powers  that  govern  under  God  in 
nature,  but  likewise  to  indicate  his  Supreme 
and  only  Godhead,  and  that  his  people  were 
to  beware  of  worshipping  these  powers  or  their 
symbols,  because  they  derived  so  much  benefit 
firom  their  ministerial  agency,  but  to  worship 
Him  alone  who  created  them,  employed  them^ 
and  operated  in  and  by  tliem. 

The  ancients  seem  generally  to  have  re- 
garded the  name  and  symbols  as  indicating 
and  representing  more  than  one  object 
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Fbilo  Judasug,  who  has  written  a  treatise 

upon  those  placed  at  tlie  east  of  the  garden 
of  Eden,  scmietimea  interprets  tiiem  physic 
taUy,  and  sometimes  metaphjfsically.  Fhysir 
cally,  in  one  place,  he  considers  one  cherub 
m  lepresenting  the  sphere  of  the  fixed  stars, 
and  the  othei*  that  of  the  planets/  and  in 
another  he  asks,  whether  they  may  not 
signify  the  two  heuusplxeres,^  both  of  which 
amount  to  the  whole  universe.^  The  flaming 
sword,  he  conjectures,  either  represents  the 
general  motion  of  the  heavens  and  planets,  or 
eke  is  a  symbol  of  the  sun/  Metaphjmcally, 
he  con^ders  the  two  cherubim  as  symbolizing 
the  Power  and  Gtoodness  of  the  Deity,  and 
the  darning  sword  the  Logos  or  his  essential 
Word ;  and  this  interpretation  he  seems  to 
Unnk  was  divinely  suggested  to  him/  Cle- 
ment of  Alexandria,  in  some  degree,  seems  to 
incline  to  the  opinions,  on  this  subject,  of  his 
compatriot  Fhiio,  but  he  expresses  himself 
obscurely,"  and,  after  alluding  to  other  inter* 
pretations,  concludes  with  mentioning  The 

1  De  Cherubim.  161d«  86.  A.  B. 
«  Ibid.  D.      .  *  Ihid.  85.  G. 

*  Ibid.  D.  E.  *  Ibid.  8d.  F«  G. 

«  Clem.  Alex.  Stnmafa.      841.  ed.  Sjlbnfg.  1592. 
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doxologmng  $pirits  whom  the  cherubim  mfm-^ 
bolize*'  *  Irenaeus,  the  learned  Bishop  of 
Lyons,  m^io  had  oonvened  witb  Folyearp, 
St.  John  s  disciple^  regards  these  mystic  ob*- 
jectB  w  phjrsical  and  frfliMMmriral  symbola^ 
taking  chieiiy  iuto  consideration  their  mmber. 
The  four  quarters  of  the  globe,  the  four  winds, 
the  four  goopeb,  the  four  universal  coyenaiita 
given  to  man — each  of  these  he  appears  to 
regard  as  figured  by  the  ehemhic  animah;* 
and  he  might  have  added  the  fowr  physical 
cherubim,  spirit  or  wind,  Ught,  expansicMd, 
and  the  clouds.  Justui  Martyr  has  a  sin* 
gular  opinion  on  this  subject.  He  thinks 
£zekiels  cherubim  syuU^olized  Nebuchad^ 
nezzar  when  he  was  driven  out  from  the 
society  of  man  as  a  beast  :^  when,  aceordtng 
to  the  Septuagint  which  Justin  used,  he  eat 
grass  like  an  oar,  his  hair  was  like  a  IknCsf  and 
his  nails  like  a  bird  a  eagles.  Athanasius 
has  a  remarkable  passage,  before  alluded  to, 
in  which  he  says  of  Chnst»  that  when  he  apr 
peared  upon  earth.  He  bowed  the  heavem  and 
came  doum,  and  that  he  again  mounted  the 

1  In  allusion  probably  to  Isaiah  vi.  3,  and  RgveL  iv.  8, 
*  Adv,  Hares.  1.  iii.  c.  11. 
Qtufsi.  •t  Ru^  ad  Ortkadoxo  QimmI.  xli? « 
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dbembiiEi,  and  aaoended  into  heaven,^  from 

whence  it  should  seem  that  he  had  adopted 
the  opinion,  that  the  heavenB^  and  the  douda 
were  antitypes  of  the  symbolical  cherubim: 
yet  in  another  passage  of  his  works,  he  ex< 
presAly  places  the  seraphim  and  cherubim 
aiiioagst  the  highest  of  the  heavenly  essences. 

As  we  know/'  aaya  he,  that  there  is  a 
distinction  oi  rauk  in  the  powers  above,  so 
there  are  also  differences  of  station  and  know* 
ledge*  The  thrones^  both  the  Seraphim  and 
the  Cherubim,  learn  from  God  immediately, 
as  higher  than  all  and  nearest  to  Grod,  and 
they  instruct  the  inferior  orders — but  the  low- 
est rank  are  the  engeh^  which  are  also  the 
instructors  of  men/'  * 

It  aeema  evident  from  this  statement  of  the 
opinions  of  both  ancient  Jews  and  Christians, 
that  tlie  sculptured  Cherubim,  in  their  opinion, 
represented  physical  as  well  aa  metaphysical 
objects;  in  fact,  tiie  most  general  interpreta^ 
tion  seems  to  be — that  those  powers  that  rule 
under  God,  eitlier  in  his  physical  universe,  or 
which,  with  regard  to  our  planet,  have  power 
in  his  church,  or  over  his  people;  and  also 

>  QifMf.  ad  Animehm  ezxm. 

*  Ih  MiMtm.  €mnL  mU  Pant,  16S7,  i.  338. 
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those  spiritual  essences  that  approach  neiurest  . 

to  him,  in  the  purity  of  their  natures,  are  the 
antitype  of  the  cherobic  fonns.  St«  Paul, 
describing  the  creation  of  all  things  by  the 
Son  of  God,  whether  visible  or  invisible,  men- 
tions particularly  yimr  ruling  powers  in  nature 
and  grace — Thrones,  dominions,  principalis 
tie$9  and  powers^  This  may  be  interpreted 
of  all  rule  and  government  both  in  heaven 
and  upon  earth;  which  is  all  derived  from 
Christy  as  Jkiug  of  iiings  and  Lord  of  Lords» 
to  whom  All  power  is  given  in  Heaven  and 
earth  who  therefore  is  the  Insessor  of  the 
cherubim,  acting  by  all  the  powers  that  he 
hath  created,  whether  physical  or  metaphy^ 
sical,  whether  civil,  ecclesiastical,  or  spiritual ; 
for  He  upholdeth  all  things  by  the  word  of 
his  power 

In  the  prophecy  of  Isaiah,  and  in  the 
Apocalypse,'*  the  six-winged  beings  called  by 

the  former  The  seraphim/  and  by  St.  John 

^  Colosa.  i.  16.  '  Matth,  x^cvui.  18. 

^  IJeb.  i,  3.  ♦  Isai.  vi.  3.    Rev.  iv.  8. 

*  Heb.  D'Diii^  This  name,  w!i?cli  literally  may  be  rendered 
burners^  physically  would  signity  the  heavens  in  the  most  in- 
tense state  of  action;  they  are  stated  to  hare  six  wings,  the 
upper  pair  veiling  their  faces,  the  lower  pair  coming  their  feet, 
the  intermediate  pair  hemg  used  for  Aigfat.  See  /mt.  vi.  2, 
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hmngH!Timhare$^ — whieh  by  most  anciant 

wiiters  are  thought  to  be  syuonymouB  wUh 
the  ekeruhiwir'-^^^  represented  as  repeating 
^  Trisojfium  i  the  latt^  sayft — 2%ay  reU 
not  day  avd  nighty  saying y  Holy,  Holy,  Holy, 
L^i  God  Almighty.   This  triple  ascription 

of  IJolines^H  is  thought  by  mauy  to  intiimte 
a  Trinity  of  Persona  in  die  Godhead»  and 
that  the  phyaiGal  cherubim  or  seraphim 
^^mbcdiaally  represent  that  mystery.  Arch- 
deacon  Sharp»  and  after  him  Archbtfhop 
Newcome/  have  observed,  that  this  opiuiun 
is  mconsiatent  with  these  symbolical  animals 
ffdling  down  and  worsJiipping  the  hamb^  and 
M9mbin^  their  redemption  to  him;  an  ob« 
jecdon  which  appears  to  me  not  to  have  been 
satisfactorily  answered.  It  should,  however, 
be  tajbao  into  coiMiideration  that  the  cherubim 
are  symbols  not  solely  of  physicaly  but  of 
•II  jfomming  powmi;  and  that,  theiefoj^»  in 
prder  to  interpret  rightly  any  act  of  theirs,  the 

When  our  Saviour  says  of  the  wind— Thou  hear  est  the  sound 
thereof,  but  canft  not  tell  whence  it  cometh  and  whither  it 
goeih  I  may  not  the  same  tkiaf^  be  meaat  m  by  Isamh**  Detcnp* 

lion  4^  tlM  Smffbin  ? 
^  Gr.  ZtMi. 

*  Sharp  On  ike  CAeruMm,  305.  Newoome's  J5b«Mel,  i.  10, 
note. 

VOL.  I,  h 


Digitized  by  Google 


Cii  INTIIODUCTION. 

circumstances  attending  upon  it  should  be 
GarefiiUy  examined*  If  we  coDBider  the  pa^ 
sages  in  the  Apocalypse  here  alluded  to,  wt 
shall  find  that  when  praise  is  to  be  rendered 
to  God  as  Creator  and  Upholder  of  the  uni- 
versct  they  then  are  stated  to  proclaim  his 
Triune  Deity,  by  saying — Holy,  Holy^  Holg^ 
Lord  God  Almighty,  which  waSf  and  i$,  and 
(9  to  come.  This  they  do  as  the  physiosi 
powers,  under  God,  upholding  the  uniYerse; 
especially  as  fire,  light,  and  air ;  all  of  which, 
in  passages  of  Scripture  above  noticed,*  ap* 
pear  to  represent  the  Three  Persons  of  the 
Holy  Trinity.  But  when  they  are  introduced 
as  representing  the  governing  Powers  of  the 
universal  Church,  as  they  are  when  they  M 
down  and  worship  the  Jjamb,  the  case  id 
altered ;  for  those  they  then  represent  are 
amongst  the  redeemed. 

One  of  my  objects  in  treating  so  much  sf 
large  upon  this  mysterious  subject,  was  to 
counteract  that  tendency^  often  observable  in 
the  writings  of  philosophers,  to  ascribe  too 
much  to  the  action  of  second  causes,  and  the 
mechanism  of  the  heavenly  powers;  as  if 

^  ReveL  uH  $upr,  *  See  o^ove,  p.  sen. 
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ibey  were  sufficient  of  themselyas,  and  with* 
oat  tbe  intenreatk>n  of  the  First  Cauae,  to  <io 
til  in  all»  and  keep  the  whole  machine  and 
ill  its  parts  togpether  and  at  work.  Instead 
of  regarding  Him  as  receding  further  and 
•  ivtber  from  our  ofaeervatton^'  my  desire  is  to 
bong  Hiai  nearer  and  aearer  to  us,  that  we 
«my  see  and  acknowledge  Him  every  where, 
as  the  main^ring  of  the  imiverse,  which 
ammates,  as  it  were,  and  upholds  it  in  all  it^ 
futo  and  motions — 

Lives  through  all  life,  extends  t1iro«gh  all  extern^ 
SpreaiU  undivided,  operates  unspent. 

Maintaining  his  own  laws  by  his  own  universal 
action  upon  and  by  his.  cherufaim  of  glory. 
Without  Him  they  can  oo  nothing. 


I  cannot  conclude  this  Introduction  without 
^tttrning  my  grateful  acknowledgments  to 
the  Board  of  Curators  of  the  Hunterian 
Mosemn,  for  their  kind  permission  to  have 
.drawings  taken  of  such  subjects  in  that 
-snperb  collection  as  might  answer  my  pup- 

*  See  above,  p.  xxii. 
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pose;  and  to  Messrs.  Clift  and  Owen,  the 

tomemtor  and  tumtant^MiiiBem^  of  tdw 

museuoi)  for  their  readiness,  on  all  occadon% 
lo  ihow  and  explain  tof  me  raieii  artidfis  ttfido* 

their  care  as  I  had  ocoaskm  to  inspect;  to 
the  friendly  attentions  of  the  latter  genfdetnui 
I  am  particularly  indebted,  not  only  &»  hii 
exertions  to  serve  me  in  the  museum,  but  for 
kk  TBludUe  infomatioiL  cm  muMiOQa  aciaib- 
tific  subjects,  on  which  I  had  occasion  to  con- 
sult him,  which  his  deesp  knowledge  of  tom-^ 
parative  anatomy^  and  fianiliar  acquaintance 
with  the  classification  of  the  animal  kingdom, 
enabled  him  to  give  me.  To  the  gentlemen 
connected  with  the  British  Museum  and  that 
of  the  Zoological  Society,  I  have  to  make 
similar  acknowledgments  for  the  kindness  and 
information  with  which  my  inquiries  on  several 
subjects  have  uniformly  been  answered. 

As  the   first  volume   of  thlB  work  was 

printed  before  the  publicatton  of  Dr.  Roget% 

admirable  Treatise,  it  will  not  be  deemed 
wonderful  that,  in  iom^  instaneeB,  we  have 

treated  oi  the  same  subject.  The  InstOTf, 
habits,  and  instincts  of  unimals,  are  so  inti' 
mately  connected  with  their  physiological 

structure,  especially  dieir  external  anatomy. 
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that  it  18  scaveely  possible^  in  order  to  prove 

the  adaptation  of  iiieaus  to  an  ead,  to  treat 
sttis&ctorily  of  the  former  without  occasional 
tUuatratious  irom  the  latter.  After  the  doctor  s 
work  appeared,  I  removed  many  things  of 
dua  kind  firom  my  MS.,  upon  which  he  had 
enlarged.  The  moult  of  Crustaceans,  how- 
erer,  aeemed  to  me,  and  to  every  friend  whom 
I  consulted,  so  necesfiary  to  make  the  hbtory 
of  that  Claaa  complete,  that,  though  mostly 
derived  £rom  the  same  source  as  that  of  my 
learned  Co-uomiuee,  I  did  act  expunge  it* 
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HISTOBY,  HABITS.  AND  IMSTINCTS 

OF  ANIMALS. 

■ 

« 

Chaptbb  I. 

Creation  of  Animals, 

In  no  part  of  cfefition  are  the  fowbb,  wijSDOM, 

and  GOODNESS,  of  its  beneficent  and  almighty 
Author  more  signally  conspiciious  than  in  the 
various  animals  that  inhabit  and  enliven  our 
g^obe.  The  infinite  diversity  of  their  forms  and 
organs;  the  nice  adaptation  of  these  to  their 
several  functions ;  the  beauty  and  elegance  of  a 
large  number  of  them ;  the  singularity  of  others ; 
the  variety  of  their  motions ;  their  geographical 
distribution;  but,  above  all,  their  preeminent 
utility  to  mankind,  in  every  state  and  stage  of 
life,  render  them  objects  of  the  deepest  interest 
both  to  rich  and  poor,  high  and  low,  wise  and 
unlean^,  so  that  arguments  in  proof  of  these 
primary  attributes  of  the  Godhead,  dmwn  from 
the  habits,  instincts,  and  other  adjuncts  of  the 

VOL.  I.  B 
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animal  creatton,  aie  likely  to  meet  with  more 

universal  attention,  to  be  more  generally  compre- 
lieudedy  to  make  a  deeper  aad  more  lasting  im- 
preseion  upon  the  mind,  to  direct  the  heart  more 
fervently  and  devotedly  to  the  mak^  and  giver 
of  the  aeinteresting  beings,  than  those  which  are 
drawn  from  more  abstruse  sources,  though  really 
more  eleyated  and  sublime* 

The  history  of  the  animal  kingdom  naturally 
commences  with  the  creaiim  of  animals,  and  the 
great  eyents  preparatory  to  it,  for  when  the  | 
Almighty  CB£AXOii,  in  his  wisdom,  and  by  the 
word  of  his  power,  had  fiist  bnmght  into  being, 
aiid  afterwards  set  in  order,  the  heavens  and  the  1 
-earthi  had  oaiised.th^  latl^  to  bring  liwrth  gra8% 
and  herb,  and  tree,  and  then  had  plaoed  his  sun 
in  the  former,  that  by  constant  irradiations  of  | 
light  and  heat  from  that  oentral  fiountain,  the 
life,^  and  motion,  wluch  the  first  mover  had 
begun  by  the  incobation  of  his  Spirit*  and  which  | 
now  manifested  itself  in  the  vegetable  kingdom, 
ought  be  maintained  till  it  bad  run  its  destined 
couive*  When  all  things  were  thus  prepared, 
his  next  care  waste  peo})le  and  enliven  the  earth 
with  a  different  and -higher  elass  of  beings,  in 
whom — ^to  organization,  and  life,  and  growth, 
and  i«|»oduetiye  powcfs,— be  added  sensa* 
tion  and  voluntary  motion.    Unpeopled  by  ani* 

^  6«e  Apptedtz,  note  1. 
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Eah,  the  vodant  earth  in  aU  its  primitive  and 

untarnished  beauty,  tbough  inlaid  with  flowers 
exhibitiDg,  in  endleaa  varietyi  every  mixture 
and  shade  of  colour  that  can  glad  the  sight; 
though  fanned  by  gales  breathing  Sabean  odours, 
to  gratify  the  fiK»nt ;  though  tempting  the  appe- 
tite by  deiicious  fruits  of  every  flavour,  still 
mnld  be  a  scene  withoot  the  breath  of  life.  No 
motions  would  be  seen  but  of  the  passing  clouds, 
of  the  fluctuating  waters^  and  the  waving  boughs ; 
no  voice  heard  but  at  the  elemetits. 

Was  a  single  pair  placed  in  this  paradise, 
though  at  first  it  would  seem  lliat  there  was 
gratification  for  every  sense,  and  joy  would  pos-  " 
ms  the  heaxt,  and  adtmrsticm  fill  the  soul  witb 
pleasure  ;  yet  after  the  novelty  of  the  spectacle 
had  ceased,  and  tiie  ^G^ct  oi'  its  iiist  impression 
ms  oUiterated,  a  void  wmdd  soon  be  felt,  some- 
thiag  more  would  seem  wanting  to  animate  the 
sthcrwise  lofoly  scene;  a  longing  wonld  arise  in 
the  uiind  for  some  beings,  varying  in  form  and 
iiiftgnitBde,  iinmUied  with  ofgans  that  mndA 
mlite  thein  to  traverse  and  enliven  the  lower 
r^ioBs  of  ttie  atmosphere,  others  tlmt  might 
eourse  over  the  earth^s  sorftiee,  nnd  otfaeis  that 
could  win  their  easy  way  through  its  waters,  so 
thai  all,  by  their  nnmbere,  and  the  variety  of 

their  motions,  miglit  exhibit  a  striking  and  inter- 
eetiug  oontrast  to  the  tiaced  and  unconscious 
vitality  of  the  ^regetaUe  kingden. 
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But  it  was  not  the  will  of  the  beneficeot  Crea- 
tor to  leave  such  a  blaok  and  bk>t  in  bis  creation ; 
before  he  created  man  in  his  own  image,  tuid  en- 
throned him  king  of  the  new-made  world,  he 
decreed  that  his  dominion  also  should  be  an 
image  of  his  own,  over  innumerable  creatures  of 
every  form  and  grade,  each  in  its  place  entrusted 
with  a  peculiar  office  and  function,  and  furnii^lied 
with  organs  adapted  to  its  work,  contributing  to 
its  own  and  the  general  wdftre;  so  that  all 
should  operate,  **  though  each  in  different  sort 
and  manner,"  to  aocomplish  the  great  plan  of  an 
All-wise  Providence. 

What  was  the  precise  order  of  creation  in  the 
animal  kingdom  is  no  where  eleaiiy  revealed  in 
Holy  Scripture;  and  we  can  only  conjecture, 
since  Ae  most  perfect  animal;  and  he  who  alone 
belonged  to  the  spiritual  and  iuvisible  world  by 
his  soul,  as  well  as  by  his  body  to  the  visible,  was 
c  reated  the  last,  that  the  progress  was  firom  those 
that  were  at  the  foot  ot  the  scale  to  those  that 
were  at  the  summit.  We  are  told,  indeed,  in 
general  teims,  that  on  the  fifth  day,  at  the  divine 
bidding,  the  waters,  hitherto  bamen  and  unten- 
anted, produced  abundantly  the  moving  crea-^ 
hare  that  iatk  life^*'  and /awl  to  tFaverse  the  firmu"  j 
ment.  In  an  instant,  in  obedienee  to  that  quick-  I 
ening  word,  by  the  open^ion  oi  Almighty  Power, 
and  under  the  guidance  of  infinite  Wisdom  and 
Goodness,  the  boundless  ocean  with  all  its  tri- 
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bataiy  streams  became  proUfic,  and  broaght 

forth  by  myriads,  in  endless  and  strange  diver- 
•  sity,  its  destined  ofispringt  begimuog>  perhaps, 
with  the  Tiewlem  animalcule  or  the  senseless 
polype,  half  animal  and  half  plant,  and  ending 
with  the  half  fish  and  half  quadmped,  cetaceans, 
aud  their  kindred  monsters/  Nor  was  the  Ocean 
pndific  of  aquatic  animals  alone,  and  those  whose 
habitation  was  the  restless  world  of  waters,  with 
all  its  streams^  its  caves,  and  its  abysses,  it  also 
gave  birth  to  all  the  winged  and  feathered  tribes 
— irom  the  brilliant  humming  bird  to  the  mighty 
eagle  and  the  giant  vulture — that  people  and 
enliven  the  atmospheric  sea,  and  make  it  the 
field  of  their  exeurdoiiB.   'fhe  animals  created 

on  this  day  were  destined  to  dwell  or  move, 
independent  of  the  earth,  in  a  duid  medium  of 
greater  or  less  tenuity,  and  for  that  purpose 
were  fitted  with  appropriate  and  peculiar  organs, 
ia  one  case  both  finr  rapiration  and  locomotion, 
in  the  other  lor  locomotion  only. 
Againr  the  word  of  power  was  spokw, — Lei 

the  earth  briyig  forth,'"  and  instantly  the  various 
tribes  of  quadrupeds  issued  from  her.  teeming 
womb,  varying  infinitely  in  size,  from  the  minute 
harvest-mouse^  to  the  giant  bulk  of  the  elephant 
and  hippopotamus ;  then  also  the  earth-born  rep- 
tiles, whether  ibur-fool^d,  six-footed,  eight-footed, 

'  See  Appendix,  note  2.  <  Mm  messonus. 
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or  maoy-footed,  sUrled  into  life,,  and  oouttected 
the  lerrestrial  tribes  wilJi  thoi^  pi^^ 
waters.  In  the  majority  of  ikemi,  the  fins  ofihd 
fiebei  and  ceiaeeaM^  aad  the  viagpi  itf  the  bitdi^ 
were  replaced  by  legs  best  fitted  for  motion  on  j 
the  theatre  oa  whkh  they  were  to  act  their  part» 
aad  to  liilfil  the  will  of  their  Cmtor.  . 

Xlie  eartU  was  now  completely  furniahed  aud 
deeoraled  to  leoem  her  deittuied  king  aad  nuffiler* 
The  sun,  the  moon,  and  the  stars  were  shedding 
their  kindly  mfloenfee  iqjwii  h»;  the  laid  her 
fellow  planets  had  commenced  their  annual  and 
diurnal  reyolutiona ;  the  plaota  and  flowers^  hec 
fifit  bom  progeny,  had  sprang  out  of  bar  boion, 
and  covered  her  with  terdure  and  beauty ;  and 
the  fruit  aad  fereel  trees  flourishiBg  in  aU  theii 
glory  of  leaf,  biobbom,  and  fruit,  were  ready  to 
minister  to  the  sopporty  cwefcrt,  and  enjeynest 
of  their  future  lord :  the  sea,  the  air,  the  eeatht 
were  each  filled  with  their  apprcipriate  inhabi- 
tants, and  througfaont  the  whole  oiMtkki  waft 
beauty,  and  grace,  and  lite,  and  motion,  and  joy, 
and  jubilee.  BotstiUtia  theinidatof  allthissp* 
parent  glory  and  activity  of  vegetable  and  animal 
life  in  the  new  created  world*  thene  was  aot  s 
single  being  endued  with  reason  and  understaad^ 
ing ;  one  that  could  elevate  its  thought  above  the 
gloiioua  and  woodarful  spectacle  to  the  gpraat 
Author  of  it,  or  acknowledge  and  adcMre  its  Creator.  . 
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AmiAf^  liua  infinite  variety  of  beings  there  was 
a  aii^le  oiie  wlikOi  to  a  maittial  body  added 

uii  immaterial  immortal  soul ;  so  that  there  was 
«tiU  a  groat  hhak  uk  craadoa.  A  woadaifid  and 
magnificent  temple  was  reared,  and  shone  in 
glory  aad  beauty,  but  th/m  was  as  yet  no  pciaal 
tfaefoia  to  offer  up  inoenia  to  lha  Deity  to  whonn 
it  wafi  dedicated.  / 
We  am  new;  ttiecefoiiw  to  ocNurider  the  cMatioa 

of  him  for  whom  this  high  oi3ace  was  reserved, 
who,  ae  king  and  priait,  vaa  to  lender  to  tbe 
common  Oeator  the  praises  due  ffom  all  orealed 
things,  and  ba  the  spokesman  for  all  the  inhabi- 
teiti  of  tliii  taneBtxial  globe. 

The  vast  di^nce,  on  this  account,  intervening 
bfli^weBii  man  an4  the  highest  Bt^imaia  in  the  scale 

of  being,  appears  evident  from  the  different  cir- 
oamstances  attoidiiig  their  ^eation«  When  they 
mete  brought  into  existence,  die  word  waa — 
iie  waters  bring forth — IM  the  earth  bring  forth^^ 
fiem  wineh  it  ahoold  ae»  that  God  did  not  aot 
immedimiehf  in  their  creation,  except  by  his  agency 
im  thoeepowen  that  he  had  established  as  rulers 

in  nature,  and  by  which  he  ordinarily  taketh 
holdt  aa  it  were,  of  the  material  uniYerse.  But 
wlWB  a  beings  eombining  the  Sfaritnal  with  the 
material  world,  is  to  be  created,  all  the  persons 
of  the  Godhead  nnite  immfduUelf  in  the  week, 
and  without  the  intervention  of  any  other  agent, 
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*^  Let  US  make  man.  '  He  was  therefore  neither 
sea-bom  nor  earth-bom,  bb  some  ancsieiit  natioM 
claimed  to  be,  but  born  of  God ;  though,  as  Christ 
moistened  olay  when  he  was  about  to  exiercise 
his  creative  power,  in  the  re-forming  of  an  eye 
so  was  the  humid  aarth  used  in  the  creation  of 
the  body  of  man  by  fais  Maker,  and  when  that 
wonderful  machine,  with  its  copiplex  apparatus  of 
ocgfinSt  both  extemal  and  intemal,  was  finished ; 
when  a  throne  and  presence  chamber  were  pre-  - 
fiaiiedfor  the  intelleetaal  and  spiritual^  and  gofenn 
ing  part  of  his  nature,  and  that  wonder-workii^ 
pulp  the  brain,  with  its  silver  spinal  cord  and 
infinitely  divaricated  threadb,  alraady  fitted  fer 
the  ma^ry  of  every  motive  organ,  was  in  a  state 
to  transmit  without  obstmctioBy  each  flax  and 
reflux  of  that  subtile  fluid,  iiitermediate,  as  it 
weie,  between  matter  and  spiiit,'  which  so  in- 
stantaneously eonveys  and  oanses  the  execution 
of  the  commands  of  the  will  by  every  external 
bodily  organ ;  when  the  heart  was  ready  to  beat; 
the  lungs  to  play ;  the  blood  to  circulate ;  and 
erary  other  system  to  start  for  the  fulfilment  of 
its  prescribed  errand.  "  T/iefi  the  Lord  God 
•irmthed  into  ki$  nmiriii  tk$  brtatk.qf  JneBf  OMd 
man  became  a  living  souV  He  was  now  installed 
into  his  kingdom  ov^  the  globe  which  ha  inha-  ■ 
bited,  and  dominion  was  giten  him  aver  the 

>  John,.ix«  6.  <  See  Appendix/ note  3. 
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mhabitente  of  the  water,  of  the  air,  and  trf  the 

earth  ;  and  the  divine  image,  in  which  he  was  to 
be  created,  was  reudexed  complete* 

Now,  the  gmeratioiis  of  the  world  were  perfect 
and  healthiiil,  and  God  saw  every  thing  that  he 
had  made,  and  behold  it  was  very  good.  That 
is, — every  individual  essence,  whether  inuiiimate 
or  animate,  was  fitted  in  every  respect  to  answer 
the  end  of  its  creation,  and  perform  its  allotted 
part  in  contributing  to  the  general  weliigure.  The 
entirer  machine  was  now  in  action,  every  separate 
wheel  was  revolving,  and  the  will  oi  Him  who 
contrived  and  fitbricated  it  had  fall  and  unin^ 
terrupted  accomplishment.  The  instincts  of  the 
whole  ciiele  of  animak  urged  them,  by  an  ine^ 
sistible  impulse,  to  fulfil  their  several  functions ; 
I  mean  those  that  were  necessary  to  the  then 
stale  of  things:  fat  if  the  instmct  of  the  pre* 
daceous  ones  was  not  restrained,  they  would  soon 
have  annihilated  the  herbivocoas  ones,  even  if, 
as  Lightfoot  supposes,  they  were  at  first  created 
by  sevens.^  Tliqr  must,  therefore,  originally  have 
eaten  grass  or  straw  like  the  ox,  and  neither 
injured  nor  destroyed  their  iellow-beasts  of  a 
more  lianhless  character ;  this,  indeed,  appears 
cl^rly  from  the  terms  of  the  original  grant, 
amy  imti  ttf  emrik^  mi  to  mmy  fowl 
of  the  air,  cmd  to  everi^  thing  that  creepeth  upon 

<  See  Appendix,  note  4. 
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ti§  martk^  wk$rmm  ikete  tv  lifk^  I  kmn  gmm 

mmj  gmgem  kerb  Jbr  meai.'^  And  to  this  vege* 
table  diety  before  the  closa  of  the  pieseat  aceofi^ 
we  ara  ammd  they  shall  again  vetum  9a  aato 
render  the  last  age  of  the  world  as  happy  as  the 
original  iMr  of  man  in  Paiadiaa.^  This  hannony ' 
of  the  annual  creation,  continued  probably  loug 
anoagh,  aftor  the  fiaU,  to  alkw^  aoffiusiwl  time  for 
audi  a  multipli<»tioQ  of  the  flocka  and  herds, 
and  flighu  and  shoals  of  the  gregarious  ammahi^ 
aaiPouM  fleenre  them  £rom  e!iitinctioa-*4mtthaB» 
as  the  poet  sings ; 

.        >  Dhconl  ft*t 

Daughter  of  sin,  among^  th*  irrational 
Death  introduc'd  through  fierce  antipathy : 
-  Beast  now  with  beast  'gan  war,  and  fowl  with  fowl. 
And  tish  with  fish ;  to  gmze  th^  herb  all  leaitifif^' 
Devoured  each  other ;  nor  t^Kid  much  ia.aw6 
Of  man  but  fled  him,  or  with  eountfnance  grim 
Glar'd  on  bim  paBsing.  These  were  from  without 
The  §ra«ring  mhnkm  whidh  Adau  wvm. 

Had  Adam  not  fiiUon*  thia  sad  ohaoga  wontd* 
probaUy,  nerar  kaTe  taken  plaoe,  for  as  the 
author  of  the  book  of  wisdom  argues: — God 
MmdB  Mi  dMith  ^Miiikit  httth  is  adboMM  ta  ik 

dMfueikm  the  living.  For  he  mwted  uU  ihmgs  j 
tlmi       might  Aava  ;  umd  th§  ^fmara- 

twnJi  q/  the  world  were  heaUhJul ;  and  (i^rt  u  m  \ 

*  Isaiab,  Ixv.  25.  ; 
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foimm  ^  dMructiom  ts  ikm^  mar  tA$  kmgJam  ^ 
imUk  tifm  ike  mrih.'*-  When  we  eowider  the 

relative  positiou  o£mwL  aud  the  aaimal  kiugdoin, 
by  the  cUviBe  dectee^  wbjeolad  te  hie  rfmniniODy 
the  haruiouy  uuilgpodwiU  that  Bubskted  betwetti 
thfiii  it  esDeen  imiiiohfiUa  thai  UBmortel  emi 

wouM  have  been  afflicted  by  the  appearance  of 

d^ath  md  de^tcuotwtt  amongut  hit  autyecte  InNu 
my  cause,  especially  by  the  etrong,  and  tfaeee 
armed  with  deadly  weapons,  attacking  and  de- 
iNnnog  the  wwk  ajad  helpleii*  Even  now, 
filUoB  aa  we  are  irom  our  original  dignity,  thare 
tt  na  creatoie  flo  leU  and  sftvege  tha^ 

more  or  le^s  the  power  to  subdue  and  tame  ;  no 

aatui^  so  avecie»  that  we  are  not  skiUed  to  le- 
ameile ;  we  can  ceoBteraot  e^en  instinct  HauU^ 
and  make  a  iraaty  of  pea^^e  and  mutual  goed 
win  between  enimnK  w^om  natuie,  by  a  low, 

has  placed  in  the  fierce£»t , enmity  and  oppositipn 

to  each  other,^ 

The  Creator,  indeed,  foreseeing  the  fatal  apos- 
tasy that  pUinged  our  race  in  ruin»  and  providing 
•  fer  the  eiicumalaneea  in  whieh  oar  globe  woaM 
eventually  be  placed  troni  the  too  rapid  iucreaae 
of  ^aiimm  animale  moat  given  to  mnitiply,  fhr* 
niahed  the  predatory  tribes  with  organs  and 
offlnaive  aima,  which,  when  he  ga?e  the  woid 
and  let  loose  the  reins,  would  urge  them  to  the  - 

1  See  Appendix,  note  5. 
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work  of  deduction,  aud  impel  them  to  attack, 
and  dOTOor  without  jpity,  those  amongst  the 
weaker  animals,  that  were  likely  to  iucrease  in 
a  degree  hartM  to  the  general  wrifiure»  thus  ful  - 

filling  his  great  purpotje  of  generally  maintaining 

tboBe  relative  p«>portk»B,  »  to  ni^ 

▼idual  species,  that  would  be  most  conducive  to 
the  health  and  mutual  advaatage  of  all  parts  of . 
the  system  of  our  globe. 

This  too  is  the  place  to  c<Misider  another  cir* 

cumstance  connected  with  the  appointment  by 
PiOTidence  of  certain  animals  to  certain  ends. 
Tliere  are,  as  must  be  evident  to  every  one  who 
thinks  or  observes  at  all,  large  numbers  of  the 
animal  kingdom,  which,  considered  in  their  in* 
dividual  capacities,  may  be  regarded  as  positively 
injttiioiis  to  man ;  and  seem  to  ha¥e  been  created 
witli  a  view  to  his  punishment^  either  in  his  per- 
son or  property.  Of  this  descripticm  are  those 
predatory  tribes  of  which  I  have  just  spoken : 
but  I  here  mean,  more  particularly,  to  advert 
to  those  persomal  pests,  thai  not  only  atlfempt  to 
derive  tlieir  nutriment  from  him  by  occasionally 
sucking  his  Uood  when  he  comes  in  their  way,  . 
as  the  flea,  the  horse-fly,  and  others,  but  those 
that  make  a  settlement  upon  him  or  within  him, 
selecting  his  body  for  their  dwelling  as  well  as 
their  food,  and  thus  infestipg  him  with  a  double 
•  torment. 
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BesideB  those  intecto  of  a  diMepataUe  name^ 

whicli,  under  more  {hmi  one  form,  iiiliubit  his 
peiten  exteroally ;  and  thoie  that*  burying  them- 

selves  in  liis  Hvsh,  annoy  him  and  produce  cuta- 
lieous  difleafies^"^  a  whole  host  of  others  attack 
hna  internally,  and  sometimes  fatally.  Can  we 
believe  that  man,  in  his  pristine  state  of  glory, 
and  beauty,  and  dignity,  could  be  the  receptacle 
and  the  prey  of  these  unclean  and  disgusting 
cieatuies  1  This  is  surely  altogether  incvediUe, 
I  had  almost  said  impossible.  And  we  must 
either  beUeve,  with  Le  Clerc  and  Bonnet,  that 
sU  those  worms  now  infesting  our  intestines 
existed  in  Adam  beibre  his  fall,  only  under  the 
form  o^^pgs,  which  did  not  hatch  till  after  that  * 
mi  event :  or  that  these  eggs  were  dispersed  in 
the  air,  in  the  water,  and  in  various  aUments,  and 
80  were  ready  to  hatch  when  they  met  with  their 
destined  habitation :  or,  as  some  parasites  are 
ftond  in  the  earth,'  or  the  water,*  as  well  as  in  the 
human  species,  that  they  are  in  general  formed 
lor  living  in  diAmnt  stations:^  or,  lastly,  that 
they  were  created  subsequently  to  the  fall  of 
Adam,  not  immediately  or  aU  at  ouce,  but  when 
oocasions  calledfcr  imdi  ezpressionsof  the  diyine . 
displeasure. 

*  With  respect  to  the  first  of  these  hypotheses^ 

*  Pedicuii»       *  Sarcoptes  Scahieif  Putex  penetrans^  jrc. 

*  Lumhrieus,  *  Oor^^  ogMoHeug, 

^  See  fntrod.  to  Ent.  V9,  929. 
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it  «eMis  to  me  very  impirotiaUe  £ar  tiiift  mnon, 

that  it  supposes  the  first  pair  to  have  in  them 
the  germes  of  aU  these  Mnmal  peBt8»  ,wluch 
although,  before  the  fall,  they  were  i^efltrftined 
ftom  germiBation^  after  that  event,  were  left 
to  the  ordinary  adtioii  of  physieal  larws,  so  thet 
then  every  one  of  these  scourges  must  have 
iohaMted  them  and  |ireyed  upon  them.  F&UeB 
indeed  they  were  from  glory  and  grace,  but  who 
can  think  tbat«dl  theaccomalated  evils  that  tfaenr 
sin  introduced  into  the  world  fell  with  coneen- 
trated  violence  upon  their  own  heads»  that  all  the 
tarioiui  ills  that  flesh  ia  heir  to  ware  expecimced 
by  them  in  their  own  persons  be&>re  they  were 
divided,  aome  to  one  and  seme  to  ^Aother, 

amongst  their  posterity  ?  It  is  scarcely  to  be 
suj^posed  that  any  single  iadividuai^  trom  that 
time  to  this,  was  snbjeet  to  the  annoyaiiee  of 

every  one  of  these  animals,  and  it  seems  incm- 

dible  that  Adatti  and  £w  bad  espeiWDM  of 

tlieai  all. 

That  thef  had:  thrir  esriatoaee.  origttiatty 

either  as  germes  or  as  perfect  animals  in  the 
air,  the  earth,  or  the  waters,  and  were  taken 
ki  hf  man  with  his  food,  with  lespeet  to  wne 
species  may,  perhaps,  be  true.  The  earth-worm 
1ft  oftM  Toi<tod  by  <^klraEi,  aad  aome  other 
that  infest  animals  are  found  in  the  water,  bat 
of  those  that  are  appropriated  to  man  internally, 
none  have  as  yet  been  found,  except  that  jnst 
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mfltitfotted^iDaiiyolhclriitbitBdoii.  liini^  indeed 

assigns  an  aquatic  origin  to  the  fluke,  the  asca* 
lides^  aBd  the  tape-w^^rMi,  but  he  mmam  ta  hsum 
adopted  -Am  &pimim  upon  wy  alight  gnraiida. 
Bonnet  very  justly  asks,  with  rej»pect  to  the  last 
of  diese  aniiiiahs  yfbkk  Uumb  attftet  hie  iomA 
once  in  a  kind  of  ochre.  M.  Linu^  ia  the  cmly 
CM  tiiat.  hn  mftde  thb  dieearery^  now  k  is 

certain  that  if  tape-worms  existed  out  of  tlie 
body  of  man  and  other  animalft,  would  it  be 
posBiUef  after  the  nmneioiia  rlmaRdiea  that 
aaturalists  of  eve^y  country  have  made  in  a 
vanety  of  plaeea^  bMtt  in  the  earth  and  the 
water,  none  should  ever  meet  with  that  insect?" * 
▲U  Helfliittthehigieta  aeam  now  to  be  of  apibion 
that  the  sole  batural  habitation  of  these  animals 
is  thai  in  which  they  are  uaually  found,  the. 
human  Tiaoera. 

We  now  come  to  the  lf»t  hypothesis,  tiiat  these 
animab  wave  created  anbaeqiiently  to  the  &U :  a 
single  instance  from  Scripture  of  such  a  crea- 
tian  will  be  aafficMut  to  render  it  i»obable  that  » 
otheiB  may  hecve  takm  plaoe  wb^  occasions 
called  for  such  expraaaiona  of  Divine  displeasure* 
Eiery  -one  ia  aiwaild  that  Gad  by  the  wondec^ 
working  rod  of  Moses  converted  all  the  dust  of 
.  Bgjrpt  aome  iponitive  ataimal  or  genna  of 
animals,  for  they  attacked  man  and  beast,  con- 

«  CBw».  ul  138. 
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eening  tbe  kind  of  whicii  imorimtan  dURBr'/ 

but  this  does  not  affect  the  question,  it  is  evident 
thai  hm  ui  an  instaiioe  of  the  cmUioii  of  air 
animal  in  great  numbers,  and  what  is  wtnrt^ 
of  particular  observatioa,  that  this,  animal  was 
not  aftcrvmidt  agam  annihilated  aa  the  tegi; 
and  others  were*  What  has  evidently  been  done 
once  under  cinBnmatanoet  that  lequinad  it,thoagh 
not  recorded,  may  have  been  repeated,  and  thus 
all  the  pnnitiTe  species  in  question  may  have 
been  produced. 

This  is  given  merely  as  an  hypothesis,  to  ae* 
ooont  iiNT  the  eKiatenoe'of  theae  amwals,  wjditat 
doing  violence  to  probability  ;  and  rather  in  ac- 
oovdance  with  the  word  of  God,  than  contro.?  ertiag 

any  thing  delivered  therein— and  if  it  excites  a 
.  discussion  that  may  throw  new  light  upon  ths 
fiufaject,  which  ever  way  the  queMion  is  deters 
minedi  I  shall  be  well  pleased — my  object  being 
lather  to  elicit  truik^  than  to  uphold  apimm. 

Another  inquiry  also  suggests  itaetf  with  reqpset 

to  the  original  animal  creation.  Are  any  of  those 
animals  with  which  God  peopled  the  earth,  aifi 
and  waters,  preparatory  to  the  cveatioii  of  man, 
now  extinct  ?  The  answer  to  this  question  will 
principally  depend  upon  that  to  anotiher.  Did 
any  alteration  take  place  in  the  climate  ^d  pro- 

1  See  Appendix,  note  6. 
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dttctioDii  of  <wr  globe  in  oonaequeiice  of  tho  £iU 

6f  man  from  his  origincd  state  t  We  learn  from 
the  inspired  penman>  that  God,  induced  by  tbat 
ttd  event,  {Mfomyiiiieed  a  cone  upon  the  ground, 
a&dpiedicted  that  it  should  produce  i  n  abuiidauce 
Miioas  {dants  £or  the  annoyance  of  the  ofiandihg 
race  oi  man,  and  that  wiiereas  the  primeval  earth 
bconght  forth  spontaneouflly  her  fruits  and 
loveri,  and  afforded  man  a  pleasant  and  delight- 
fid  recreation  and  employment,  without  subject- 
ing him  to  toil  and  weariness ;  this  state  of 
things  should  cease,  and  man,  for  the  future, 
flhoidd  earn  his  famd  with  difficulty  by  the  la^ 
bour  of  his  hands  and  the  sweat  of  his  brows. 
Fran  henoe  it  seems  to  follow  that  at  this  time 
•one  great  change  took  place,  both  with  respect 
h  cUmate,  and  to  that  Uessing  from  atmospheric 
influences  which  produces  plenty  and  fertility 
with  the  lowest  amount  of  labour.  Geologists 
hare  ebaeiTecl,  from  the  remains  of  plants  and 
animals  embedded  in  the  strata  oi'  tliis  and  other 
ossAem  countries,  that  theclimate  must  formerly 

have  been  warmer  than  it  now  is/  Some  change 
or  changes  of  this  kind  theretbre  would  sooner  or 
farter  pfodnce  the  extinction  of  such  animals  and 
plants,  inhabitants  of  northern  countries,  as  could 
not  bear  sueh  a  change  of  temperature,  and  at 
the  same  time  could  not  escape  irom  it;  and 

^  See  Appendix,  note  7. 
VOL«  I.  C 
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admitting  thiiH^H  would  ensfalis  m  lo  waamnft  in 

Ihe  affirmative  to  the  query  above  stated — 
MUetyt  thai  there  wete  ftpeeiei  of  awimato  on- 
gioally  created  which  have  since  ceased  to  exist. 
Being  no  longer  necetnaiy  to  bear  a  part  in  oar- 
rying  on  the  i^eneral  plan  of  Divine  Provideneo 
with  regard  to  our  globe,  they  were  penaittad  or 
caned  to  peririL 

One  circumatauce,  which  I  have  not  seen 
admitod  to»  aeama  to  eonfixan  tliia  liypotiMia: 
that  80  lew  foaeil  remains,  if  any,  of  tropical 
Unli  hare  hilheito  bean  ducafaiad  in  oold 
countries,  while  such  numbers  of  the  quadru- 
peds o£  warm  climates,  both  viviparous  and  ovi- 
parous, are  oSet  widi  every  day  ina  feosil  itateu 
Now  the  birds  could  readily  shift  their  quarters 
aonthwaffdy  when  the  teropemtnie  grew  too  coU 
for  them,  while  the  quadrupeds  oiight  be  st<^ped 
by  8aai^  riven,  and  other  obstacWa 

Anotlier  (question  may  be  asked  witli  respect 

to  tim  aabjeet  i  am  discussing^  might  not  tho 
nniuls  now  beeoMO  «iiperAuona  kavo  been  ax^ 

eluded  from  the  ark  at  the  time  ot  the  general 
deluge,  and  m  left  to  {Mrisht  Thia  wmki  inniMli 
a  very  easy  solution  of  the  difficulty,  but  the  text 
ct  SeiqilnM  aeama  toe  predsa  and  eaqpioBa  to 

allow  of  such  a  supposition.  For  the  command 
to  Noah  iar*-"  Of'  mmy  Iming  Mng  qf  mil  ftmkf 
two  of  evety  sort  shalt  thou  bring  into  the  ark»** 
But  yet  the  terms  here  employed  must  be  limited 
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to'  tbuib  i^ita^ida  thut  liooiiiied  mch  BkuAUw  to 

preserve  them  from  destruction  by  the  diluvial 

Mee88anly  adouts  of  some  exoeptioM. 

But  tbejre  are  doubtlt^  veiy  many  animab 
Hitt  eatmUng  upoa  Ae  aurth  attd  in  its  walen, 
that  have  uQt  yet  been  discovered.   Wkea  we 
;  conaider  the  vast  tmeka  of  tata  incQgnita  atill 

,    shut  out  IVoiii  us  iu  the  heart  ot  Africa,  that  fatal 

<m9tvy  Utiieftoaa  it 

our  researches,  and  from  whose  bourn  so  few 
tmTeUeis  n^turo;  l^ow  liule  wa know  at  Cenirai 
iritt*  of  Cliiiia»  and  of  aoHie  parts  itf  North  Am^ 
Ilea;  we  may  weU  bdiieve  that  our  catalogues 
of  anwata  am  atOl  irary  ihort  of  tJMb  aeal  nnm 
bers,  evea  with  respect  to  those  of  the  largest  ' 
^maamom.  SotoImU  and  Campbell  appaar  to 

have  met  with  more  than  one  new  species  of 
dujM)€ecoa  in  tbeir  jeaniey  fiioin  the  Cape  of 
Good  Hop«  into  the  interior  ;^  the  same  cemtry 
may  conceal  others  of  the  ^ame  gigantic  or  other 
kib&^whiek^mbem  it  ismmlbUy esploiedyinay 
hereafter  be  brought  to  hght. 

Again,  ynik  ragard  to  the  pndoetiene  of  the 
various  seas  and  oceans  that  occupy  so  large  a 
portkBi  jof  onr  giobe,  we  knew  compasatiTely 

especially  of  ks  moHviflCMS  inhabitants. 
Wiiat  we  caat  up  on  tiie  shores  of  the  various 

<  See  Appendix,  note  8.  ' 
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countries  ¥ruhed  by  their  wayes,  and  what  tim 

net  or  other  means  may  collect  in  their  vicinity, 
find  their  way  indeed  into  onr  cabinets;  but 
what  are  these  compared  with  such  as  inhabit 
the  depths  and  caTes  and  bed  of  the  infinite 
ocean,  which  net  never  dragged,  nor  plumb4fD6 
fathomed.  Who  shall  say  what  species  lurk  in 
those  nnapproachable  recesses  never  to  be  rs* 
veaied  to  the  eye  of  man,  but  in  a  fossil  t?tate. 
The  giant  Iftoeerami^  the  singular  tribe  of  Awim^ 
7iiteSy  and  all  tlieir  cognate  genera,  as  even  La- 
marck seems  disposed  to  eonoede:^  iheBotmktm^ 
ffamites,  Scaphites,  and  numerous  others  tbei% 
have  space  enough  to  live  unknown  to  fame,  while 
they  are  reekoned  by  the  geologist  as  expunged 
from  tlie  list  of  living  animals.  I  do  not  mean  to 
assert  that  these  creatures  are  not  extinct,  bat  I 
would  only  caution  the  student  of  nature  from 
assuiming  this  as  irrefiragably  demonstrated; 
since  we  certainly  do  not  yet  know  enough  oflh^ 
vast  field  of  creation,  to  say  dogmatically  with 
respect  to  any  species  of  these  animals  that  tUl 
is  no  longer  in  being. 

Bnt  besides  the  unexplored  paivte  of  the  sa^ 
face  of  the  earth,  and  of  the  bed  of  the  ocean, 
are  we  sure  that  there  is  no  receptacle  fat 
animal  life  in  its  womb  ?  I  am  not  going  hel6 
to  revive  tiie  visionary  speculations  of  Athans* 

1  In  N.  D.  D.  H.  N.  rii.  563. 
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WStaSi  Kiieber  in  hia  MwHdms  $uiierraneu$f  hat 

merely  to  inquire  whether  there  are  any  pro- 
bable grounds  for  thinking  that  some  creatures 
my  be  plaoed  by  their  Creator  at  such  a  depth 
Witim  tlio  e^trtli  s  crust,  as  to  be  beyond  all 
bunaii  ken. 

"When  Laplace  says,  "  It  is  certain  that  the 
denaitiee  of  its  f tie  earik's)  strata  increase  from 
the  surface  to  the  centre,"  it  seems  to  follow  that, 
ia  this  opinion,  there  is  no  cenUraL  cavity  in  our 
globe ;  bat  as  his  object  was  chiefly  to  assert  the 
iocsoasing  density  oi  the  strata  as  they  approach 
die  centre,  perhaps  ,bis  words  are  not  to  be 
taken  strictly,  especially  as  in  auollier  place  he 
Wfmka  of  it  mecely  as  probable  that  the  strata 
are  inoie  dense  as  they  are  nearer  to  the  centre. 
Sir  1.  F*  W.  Herschel  makes  a  similar,  but  less 
exelusive  observatioD,  using  the  terms,  towards 
Uie  centre,''  which  is  not  inconsistent  with  a 
cavity. 

,  But  after  all  tliis  is  matter  of  conjecture  built 
upon  the  attraction  of  the  earth,  and  cannot  be 

ascer  tained  by  actual  examination  ;  as  far  as  that 
has  been  carried,  it  does  not  appear  that  in  the 
praient  elate  of  oar  globe  the  strata  always  lie 
exactly  in  the  order  of  their  densities;  in  the 
eriginal  earth  probably  they  did.  But  now  we 
tri^ad  upon  the  ruins  of  a  world  that  has  been 
almost  destroyed  and  reformed.  The  struc- 
ture of  the  globe,"  observes  an  eminent  geogra- 
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plier,  ''praimte  in  to  puiB  the  tetnmi  «r  « 
grand  ruin ;  the  confnsion  and  overthrow  of  most 
of  its  fltratoy  the  irr^uiar  iucceauoa  oi  ttme 
which  seta  4o  nmun  ill  theh' origM 
the  wondertul  variety  which  the  direction  of  the 
Teins  and  the  forms  of  the  cayeniB  display,  ths 
immense  heaps  of  confused  and  broken  &ub- 
ttaooee,  the  traneportalaon  of  cMtmoiiB  bbcki 

to  a  great  distance  from  the  mountains  of  which 
Ihey  appear  to  ha¥0  ionned  a  parl,''^ — do  not 
lead  fw  aa  he  would  intRMle  to  fieriodft 
anterior  to  the  existence  of  the  human  race/* 
bat  to  a  mighty  entaahwphe  by  wUck  the  whole 
structure  oi  our  globe  has  been  dislocated,  and 
its  aacimt  atraia  hvoken  ap,  and  aqiaialid  bjr 

the  intervention  of  new  ones  fornied  of  animal 
aad  iF«getable  reaiaiiia. 

When  the  Almighty  Ibmed  oar  glebe  tnOk 
the  ongioal  chaos^  and  {projecting  it  into  apace 
bade  it  peribrm  its  diomal  and  aniraal  veaohh 
tions,  he  first  weighed  it  in  his  balance,  and 
BHKmUed  it  ao  as  ft  migfat  niMwar  to  the  aetiia 

of  thobc  mighty  powers  by  whose  constant  ira- 
polse  or  impaot  time  revotottoiia  were  to  be 
maintained ;  and  if  a  central  void  was  necessary 
lie  wanted  not  the  means  to  pioduce  and  main- 
tain it  When  the  power  ealled  attXMlkii 
tended  to  drive  all  to  the  centre,  the  repellant 

1  Malte-BniB  S^sL  of  G€ogr.  L.  i.  192. 
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fiMicipfo  ffright  be  mo  ititioiuMi  it  to  cwmteiMl 

k,  and  keep  the  earth's  crust  at  its  assigned  dis- 
tance. To  campaxe  gieat  thinga  widk  aviaUy  ha 
uliD  made  the  fain-diop  mde  alee  the-  aii^ 
bubble^ — ^Uie  one  to  iaii»  .the  othar  to  riao* 

The  w»d  of  God«  ui  anany  placea»  apeaka  of 
an  abysa  of  waters  under  the  earthy  as  digtiQct 
6m  the  oeean  though  in  oomaiiiiiicatuMi  with 

it,^  and  also  as  contributing  to  form  springs  and 

m&a^^  Soieiitifio  meo,  ia  the  pfoaont  day» 
appear  diapaaed  to  queatioa  thia;  the  Geologist, 
though  he  may  regard  the  granitic  atrata  as 
insBing  the  faaae,  ea  it  weoa^  of  the  cniat4]f  the 
earth,  seems  rather  to  view  it  as  coataiuiug  a 
fccnaof  heat,  than  a  magaaitie  of  infinite  wateia; 

firom  whence  are  partly  derived  the  springs  and 

weia  that  water  the  earth's  eiirface,  and  uiti- 
flHrtely  make  good  to  the  ocean  ha  whole  km  by 
(orapoiatioa.^  «  Springs,''  says  the  author  above 
fueled,  aie  ao  loany  little  leservoicak  which 
receive  their  waters  from  the  neighbouring 
gvonod^  ^jifftBgh  anraU  tetcfai  channda*"  He 

allows,  however,  that  the  origin  of  springs 
^nnioi  he  rufrnrri  to  one  eseiuaive  -oaua^  and 
aaMxaatea  with  that  just  mentioned,  the  precipi- 
tation of  atmospheric  vapours  attracted  by  high 
hndiy  the  diaaoiving  .a£  ioe,  the  filtering  of  aea- 

^  Comp.  Job,  xxviii.'  14,  xxxviii.  16,  17, — ^Genes.  xlix.  i5,— 
Dettt.  xxxiii.  13. — Jonah,  ii.  6,  &c. 
'  Ps,  Ixxviii.      16. — Prov.  viii.  ^  See  Appeudix,  note  9. 
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watera,  and  the  espkmon  of  mhtrnnmom  r9i* 

pours.  He  makes  no  direct  mention  of  a  storei 
houMe  of  waters  ia.the  boBom  of  earth,  m  ia 
any  case  the  sooroe  ef  sfmngs  and  rmra,  hut 
allows  that  ''  the  phenomena  of  capillary  tubes 
mj  <ditftm  in  its  intmor*  The  fleaT-wiateni^ 
deprived  of  their  salt  and  bitter  elemeotai 
may  asoend  thnragh  the  impenseptible  poM 

of  several  rocks,  from  which,  beiuc:  disengaged 
by  the  heat,  they  will  form  those  aublerrar 
neona  vapourg;  to  which  many  springs  owe  | 
their  origin."  A  very  slight  alteration  of  th]» 
passage  would  make  it.  hmimotuxe  with  ths 
Scripture  account  of  the  matter.  If,  for  some  I 
rocks,"  we  substitute  ikrmgh  lis  roel^  sMa^ 
and  to  the  **  sea- waters  "  add  received  into  th 
abyss,  it  would  amount  to  nearly  the  same  ihin^^ 
It  was  an  ancient  opinion,  mentioned  in  Plato's 
Phaedon,  that  there  is  a  flux  and  reflux  of  ths 
watem  of  our  globe,  a  kind  sf  systole  and  dise- 
tole,  into  and  from  Tartarus  or  the  great  abyss, 
which  produce  seas^  lakes,  riveia,  and  fountaias/ 
That  all  the  causes  mentioned  above  contribute 
to  the  formation  of  the  riven  that  water  As 
earth,  especially  the  clouds  and  vapours  that 
gather  round  the  tops  of  the  mountains  and  high 
hills  I  am  ready  to  admit,  at  iSbe  BMae  tiiae  I 
must  contend  that  the  principal  reservoir  irom 
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vUoli  tlMBy  are  iopplied  has  Hi  aMieii  awifer  Me 

earth,     '  : 

J :  Wrilas 'oa  this  sabject  seem  to  speak  as  if 

the  source  of  all  rivers  was  in  inountaiiious  ur 
hiUy  coQntries,  but  tboegh  the  mightiest  rivm 

of  the  globe  orip:inatc  in  such  situntioiis,  tlicre 
iAU  wry  large  uumber  of  considerable  streams 
wkmB  soQToe  is  not  partieolarly  eleratad,  espe- 
ciaily  in  the  ilat  parts  of  En^and;  and  there 
sie  £tm  TiYen  that  do  not  recehre  some  sapply 
from  lesser  ones,  having  their  rise  in  low 
gimnds^  in  their  coone.  The  practiee,  in  aU 
countries,  of  digging  wells  iudicates  a  dowavv  aid 
ioiace  of  water. 

In  the  Mosaic  aecomit  of  the  delnge  it  is 
stated,  that  the  waters  prevailed  above  the  tops 
«f  aH  the  moontains  fifteen  eubits— now  the 
liighest  mountain  in  tlie  globe,  JJhawalagiri,  a 
peak  of  the  Himmaleh  range  in  northern  lndia» 
is  five  miles  above  the  level  of  the  sea,  this  will 
make  a  sphere  of  waters^  inclosing  the  whole 
glol)e  as  its  nnclenS)  of  Are  miles  in  depth  above 
the  level  of  the  sea,  but  in  calculating  the  immense 
additional  body  of  water  thns  burying  the  whole 
globe,  deductions  must  be  made  for  the  moun- 
tains and  the  lands  devaled  above  that  level, 
which  would  considerably  decrease  the  total 
amoont  Bat,  even  then,  how  vast  would  be  the 
increase.  If  two  fifths  of  this  body  were  de- 
ducted,  a  deluge  of  rain  for  forty  days  and  iorly 
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nights  over  4be  wliole  g^obe,  would  ML  iafioiltly 
short  of  the  amount  of  water  required  to  caver  it 
to  this  height  The  mean  quaotity  of  rain  that 
now  fiadla  upon  the  earth  in  the  oomae  of  a  whole 
year  is  short  <^  three  feet;  there  must  therefore 
iwfe  ben  an  outbfeak  of  watera  fiom  a  aooM 
which  could  supply  all  that  was  necessary  to  ac- 
compliah  the  will  of  the  Almigfatjf^*  and  make  the 
earth  itself  a  ruin,  as  well  as  sweep  off  its  inhabi* 
tants;  and  where  shall  we  look  £01:  this  but  to  the 
abyss  that  eonoklA  bmtmtk  the  earth^  wfaoae  fiimi* 
tains,  as  the  sacred  historian  tells  us,  were  broken 
Dp.  If  we  conaklerthe  diamrtrr  of  onr  i^obe» 
and  that  the  ocean  in  deptii  is  not  supposed  to 
exceed  the  highest  meaniauiSi  we  may  concem 

that  in  a  spheroid,  whose  diameter  is  8000  miles, 
aUowing  for  the  depth  of  the  .crust  of  the  earthy 
there  is  fspmte  for  a  treasure-faonte  of  waler»  ef 
aufiicient  amplitude  to  supply  what  the  tueaYens 
conld  sot  AoniiBhy  to  faiae  tfae  dihmal  wataa  to 
the  height  decreed  in  the  Divine  counsels.  It 
seems  now  agreed  amongst  geobgieta  and  miae^ 
ralogists  that  traces  of  the  actiun  of  fire,  as  well 
aa  wBJbNf  are  Yory  ^iaible  amongst  the  presaot^ 
strata  of  this  globe :  when  tlie  watm  ef  die 
abyss  were  sent  out  irom  their  hidden  receptaolft 
it  lauit  be  by  the  agency  of  eome  potent  <anie 
employed  by  the  Deity,  equal  to  the  production 
of  the  effect  he  intended* 

In  the  present  state  of  the  globe,  volcanoSi  or 
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Ikeir  Umom  aie  tMble  in  mioM  tregioiui  in  all 

elnatet,  and  in  the  islands  of  various  geas,  and 
ki  loefauMl,  near  Heola»  the  mbtenraiieaii  fbnace 

sends  vast  columns  of  water  into  the  air,  some- 
Ham  to  tiia  lieight  oi*  a  hundred  teet,  and  at  the 
biieef  half  lliaitdiaaaeler.^  These  dmmislanceB 
Fender  it  probable  that  fire  was  the  agent,  or  one 
^ike  agonte,  employed  to  tend  out  the  waters 
irom  the  abyss ;  and  this  is  no  new  liypothesis. 
I     t  It  is  the  opinfoA  of  geologistB^''  says  JLaplaee, 

"  that,  originally,  there  existed  in  the  interior  of 
tbe  cmst  of  the  earth,  a  g^eat  magaaine  of  fire, 
wlncfa  aiocoidiQg  ^  diem  wm  the  i^W9e  of  the 
'  deluge/*  Some  writers  suppose  tliat  the  air  was 
I  Mfen  dowmmids  into  the  earthy  being  forced 
through  those  chasms  which  opened  towards  the 
aky,  and  that  then  by  its  es^anskm  it  dram  out 
the  water.'' 

He  who  wiUed  the  dehige,  «ad  the  destmetion 
sf  tl^  primeval  earth  and  heavens  by  it,'  kept  in 
his  own  hands  the  imns,  and  guided  tlie  whole 
body  of  means  that  he  employed  to  fulfil  the 
great  purposes  of  his  Providence,  saying  to  every 
a^Dt»  ^  Xkm^fixr  skaU  tktm  ^  m  fmikerr 
It  must  always  be  kept  in  mind  that  this  was  not 
an^eraiit  in  theardinary  oonrse  of  natoiev  and  a 
result  of  the  enforcement  of  her  established  code 

1  See  Hooker's  Rccullections  of  Icdaad,  120. 

2  Rev.  W.  Jones'  "Works,  x.  264. 

^  Pet  iii.  6,  7,  and  we  A{^ieiidik»  note  10. 
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ff  Ibw^  but  a  9Qinicaloiis  deTiaiioii  fipom  it,  in 
which  their  action  was  sospended,  and  in  coiiie- 
quence  of  which,  perhaps,  some  were  aJUrogated 
and  new  ones  enacted  in  their  rocmi.  Imayhem 
further  observe,  that  probably,  the  wliole  body 
of  vnAm  which  before  Ihe  creation  of  the  finaan 
ment  or  expanse,  with  the  earthy  atoms  sus^ 
pended     it,  formed  the  primeval  cfaaoe,  were 
now  again  its  masters ;  descending*  and  ascend* 
ing  fiom  every  receptacle  or  storehoude  to  whidi 
that  powerful  expansion  had  been  the  means 
employed  to  guide  them.  \V  hatever  waters  were 
suspended  in  the  atmoqiheie,.  or  could  be  fsrmei 
in  it,  whatever  were  contained  in  the  ocean,  or 
the  womb  of  our  globe,  now  united  their  fc»reei 
and  subdued  and  destroyed  the  primitive  earth, 
till  they  reduced  it  to  the  state,  £x  the  most 
part,  in  which  we  now  b^old  it. 
'  I  am  next  to  inquire  what  has  beeu^said  in 
scripture  on  the  subject  of  mbtertaiiean  animah* 
In  the  second  commaadmeiit  we  are  forbidden  to 
mtake  aimf  likmm      «jr  tkmg  that  u  im  tki 
waier9  under  the  earth.''    These  words,  however, 
may  be  merely  used  to  indicate  the  anjiqi^^ft  that 
inhabit  the  ocean,  considering  the  waters  undcf 
the  earth  as  forming  a  part  of  it.   But  there  is 
a  passage  in  the  Apocalypse,  where  the  cmtlami 
under  the  earth  are  disthiguished  from  those  in 
the  sea«      And  every  creature  which  is  in  hmiM 
and  on  tJie  earth,  atid  wider  t/ie  earth,  mul  such  as 
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me  intiA  sm^  md  mil  Hmt  mm  in  ihmt^^  kemrd  I 

sat^iHgySlessing,  and  honom\  and  glory  and  power ^ 
unia  Aim  th$d  siiMh  tg$on  the  tknme^  and  mUa 
iMe  Ltomb  far  ever  and  ever*  Some  interpretere 
ttfiilerataiid  this  passage  as  relating  to  those 
OMii  that  wme  buried  under  die  earili,  or  in  thu 
flea,  but  admitting  they  were  meant  in  the  spirit^ 
tbo  t^featnres  in  general  ave  expressed  in  the 
letter^  and  therefoie  the  outward  symbol  must 
ibave  a  real  existence^  as  well  aa  what  it  symbo* 
lized. 

•  There  is  another  phice  in  scripture^  which 
though  highly  metaphorical,  seems  to  me,  to 
point,  if  rightly  interpreted,  at  subterranean  ani- 
malsi  and  eren  a  particular  description  of  them. 
The  passage  I  allude  to  is  in  the  xlivth  Psalm, 
TJkm^Jk  Umu  imi  mn  hrokem  «tf  in  tie  place  of 
dragons  and  covered  us  with  the  shadow  of  death."* 
lu  llikeae  wocda  the piaoe  t^'dragom  and  the  shadow 
of  death  evidently  mean  the  same  thing ;  and  the 
oljiect  of  these  metaphors  is  to  express  the  lowest 
degree  of  afflictiMt  depresaion,  and  degradation ; 
•quivalent  to  being  brought  dowii  to  hell  or  hades 
in.otherpaasagea.  Tbe^hmbm  of  death,  ptopedy 

speaking,  is  in  the  hidden  or  subterranean  world. 
Thia  appears  Irom  the  passage  of  Job  before 
quoted,  in  whidi  the  aifUy  the  g-aies  of  dmik^ 
and  the  gates  of  the  shadow  of  death,  are  used  as 

*  R«fei«  V.  13.    •     '  *  Ps.  xiiv.  19, 
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sydojuymaus  ex^ireBsious^'  The  place  of  dragons, 
then*  accwritng  to  tim  expoiiliqis^  will  be  win 

feriaoeaa.    In  auolher  Psalm,  David  wuplee 

Wc  must  next  inquire  what  is  meant  by  the 

word  d«^agQH$.  The  Hebrew  word  usually  ibm 
traoslafced,  but  in  goiae  pbees  teoAmA  fiMki  mA 
mk-m/omi^Sf  and  in  others  serpents/  is  derii^ 
fiom  a  iQOt»  which  aigmfies  to  wail  or  huaMit^ 

probably,  alluding  to  the  noise  at  certain  times 
ennitted  by  those  animals,  that  are  more  pmpeAf 

regarded  as  dragom,  by  which  I  would  under* 


1 

1_  J 

(•1 

tit  « 

others,  which  are  sometimes  certainly  intended 
by  that  word*  Tbus^  whent  Jenemiah  aliadss^ 
under  the  name  dngon»  to  aninials  lhat  give 
suck  to  their  young,  it  is  clear  that  he  meant 
flome  of  the  whale  er  seaL  kiad,  whidi  aie 
mammiferous#  Qui  Uanslators,  therefore,  verj 
{Mopedy  rendeved  the  word  sm  mmmim%  or  as 

in  the  margin,  $ca-calvcs,  I  may  here  observe, 
t^wgfr  at  fiiBt  sights  the  cpocodile  and  the  whale 
seen  widely  separated  inmi  eadt  other,  thel 
there  are  certaia  species,  at  present  £oand  only 
ia  «  fossil  stete,  end  fitted  with  paddles  insteeii 
of  whidi  are  stated  to  combine  cha^^^^^ 
ohaearrahle  in  the  Ceteeeaaa  with  these  of  tfce 


1  Job,  xxxTiii.  16, 17.  «  Ps.  exlWti.  7. 

^  Gem.  u  21.  Lament,  iv*  3.  £xod.  yu  9,  1(K 
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Saurianftj  particularly  the  Pkmommrm;^  the 
IteiMfe  also  of  the  Ofeeks*  880010  to  approoch 

some  of  tiie  seals.  Tiie  word  we  are  coofiiideringy 
in  the  fimt  chapter  of  Grenesus  is  lendeied  bjr 
oar  translators^  whales.  In  the  versiuu  of  the 
80fBiitjr,  a  word  la  uied^'  which  the  Greek 

writers  employ  to  signify  any  aquatic  monster  ; 
UuiB,  TheocrituSt  when  he  deacribea  the  Nile  aa 
ftbomiding  in  moBtsters,  memis  the  crocodile. 
Our  Saviour,  whea  he  apeaka  of  Jonah  in  the 
bcUy  of  the  fiah,  vfics  the  same  word,  probably, 
for  a  shark,  the  dog  Carcharias  of  the  Greeka, 
vUch  wm  iiediled  to  have  awallowed  Heronlea,  a 
fable,  no  doubt,  derived  from  the  history  oi  J  onali. 
li  appnani  cieaiiy  that  the  wcml  ia  also  used 

for  a  serpent,  for  it  is  employed  to  express  the 
aaiiaaL  iuto  which  the  rod  of  Mosea  and  those 
of  the  Egyptian  magiciaiia  wcte  tcansloiniied  aa 
related  ia  the  book  q£  Exodus. 

The  typical  animal^  however,  if  I  may  so  em- 
ploy that  term,  or  the  dragon  proper  of  acnpture, 
is  andoubtedly  a  Saurian,  especially  the  amphi- 
bious ones,  sucii  as  tlic  crocodile  and  its  affinities, 
b  the  nfptinciiit  versioa  the  Hebrew  word  is 
semetinises  rendered  by  the  teim  Siren,  which 
ia  odier  places  is  used  Sas  the  oatricht^  derived 

1  Manteirs  Age  of  RepHles,^SvMM  Gazette. 
•  Sphargis  eanacea. 

'  ra  *:i]ri]  ra  fityaXa. 

^  I»ai.  xiii.  21« — Job,  xxx.  &c. 
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from  a  root  whick  relates  to  its  noise,  but  the 
Siren  of  the  Greeks  is  very  diffimnt  from  that 
of  tliese  Jews — the  former  being  a  fabulous,  the 
latter  «  real  ammal:  TraveUem  deaeribe  tha 

noises  of  crocodiles  and  alligators  as  horrible. 
Crocodiles^  duriog  the  whole  summer,  Bqbc> 
bat  especially  immediately  after  they  emerge  from 
the  earth,  that  is  in  the  spring  and  the  epoch 
of  their  amours,  frequently  send  forth  lowings 
almost  as  loud  as  those  of  an  ox.  Tbey  respond 
to  each  other  often  by  hundreds,  especiaUy.iA 
the  evening,  wliich  makes  in  the  swampy  forest 
a  frightful  and  thundmng  din.  Captain  Jobion 
says,  that  those  of  the  river  Gambia  utter  criet 
that  may  be  heard  from  a  great  distance,  whidi 
seem  as  if  they  issued  from  the  gronnd; 

The  whale  also,  when  it  expels  tlie  water,  is 
related  to  make  a  frightfiul  noise,  like  dislail 
thunder.  Captain  Cook  represents  ttie  walrus, 
when  in  herds,  as  roaring  or  biayiag  Tery  kmiiy 
and  some  species  of  seals  are  staled  to  bellow 
like  bulls. 

The  hissing  of  serpents  agrees  less  with  the 
radical  idea  of  the  word  dragon,  than  the  noises 
of  either  of  the  preceding  tribes  of  mimali' 
The  aquatic  and  amphibious  Saurians  occupy- 
ing, as  it  were,  a  middle  station  between  the 
Cetaceans  and  Ophidians,  may  be  regarded, 
therefore,  as  the  dragana  par  excdlence* 

These,  then,  are  the  animals  that  I  conjecture 
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My  Bot  itnfnoliably  be  lAiH  in  eadisteiic6  la  the 

subterranean  ocean ;  I  shall  now,  therefore,  bring 
forwaid  eonie  argaments^  independent  of  what  I 
hftre  alleged  from  Holy  Scripture,  which  seem 
to  afford  grounds  for  such  an  hypothesis. 
'  It  has  been  ealcnlated  that  the  depth  of  the  sea 
in  any  part  does  not  exceed  30,000  ieet,  or  a  little 
move  than  five  milea;  thiB^  compared  with  the 

diameter  of  our  globe,  about  8000  miles,  may  be 
fopuded  as  nothing.  What  a  yaiM.  apace  then, 
supposing  it  really  hollow,  may  be  contained  in 
tta  womb»  not  only  for  an  abundant  reservoir  of 
waters,  bot  soureea  of  the  volcanic  action, 
which  occasionally  maniiests  itself  in  various 
parts,  both  of  the  ocean  and  tena  finna« '  Rea^ 
soning  from  analc^y,  and  from  that  part  of  the 
l^obe  which  fiilla  under  our  iaspectimi,  it  will  ap- 
pear not  improbable  that  this  yaat  space  shocdd 
not  be  altogether  destitute  of  its  peculiar  inhabi-> 
tanta.  We  know  that  there  are  niunerous  animals, 
on  the  surface  of  the  globe,  that  conceal  them* 
aelvea  in  various  places  in  the  day  time,  and  only 

make  their  appearance  in  the  night.  It  would, 
tberefoie,  be  periiBcUy  consistent  with  the  general 
course  of  God's  proceedings,  and  in  exact  har- 
mony with  the  general  features  of  creation,  that 
he  should  have  peopled  the  abyas  with  creatures 
fitted^  by  their  organization  and  structure,  to  live 
there :  and  it  would  not  be  wonderful  that  some 
of  the  Saurian  race,  eapecially  the  marine  ones, 

vou  I.  n 
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bhoiild  hftT^  tb^ir  gtation  in  the  mbtertaimii 

waters,  which  would  sufficiently  account  for  their 
never  hsmog  been  seen  except  in  a  foBnl  state. 

The  organization  of  many  reptiles  favours  tbe 
idea  of  their  being  fitted  ibr  a  subterranean 
habitation.  It  has  been  observed  of  them,  that 
they  not  only  perceive  objects  at  a  great  dibtauce, 
but  iupe  fnmiflhed  with  a  inetitant  membiwe 
like  birds;  and  that  the  greater  part  can  con- 
tract the  pupil  iike  cats,  which  mables  theui  te 
see  in  file  dark.  Their  other  oi^ns  lumi^  them 
with  but  lew  sensations :  they  communicate  less 
fiequently  and  lefls  per£Bcfly  with  e«teraal 
objects;  their  blood  is  ccid^  and  wiU  circulate  a 
hMBg  time  without  eonmunicalion  with  the  air* 

They  will  bear  very  long  fasts  without  injury; 
and  those  <^  some  tribes»  the  Chek^nians  at  leaBt» 
will  survrve  for  a  time  the  loss  of  Ibeir  braiii> 
their  heart,  and  even  their  head.  These  circum- 
stanceis  are  ftmnd  in  diose  that  only  occasiooatty 
seek  subterranean  retreats,  or  seclu8i<Hi  from  the 
light  and  the  air;  Imt  thosa  whose  e&iatence  is 

wholly  subtemuieiin,  doubtless,  like  the  Proteiis, 
would  be  fitted  by  their  organization  for  their 
desdned  abode.  We  see,  in  several  of  those  m 
are  acquainted  with,  except  at  certain  times»  a 
constant  effort  to.  escape,  not  only  from  obser- 
vation, but  from  immediate  contact  with  the 
light  and  the  aur. 

This  leads  me  furthe  r  to  observe,  that  there  is 
one  instance  oi  a  Saurian^  at  this  time  known  to  be 
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in  existence,  that  is  perfectly  subterranean,  which 
never  makes  its  appetrance  on  the  earth's  siir&ce» 
but  is  always  concealed  at  a  considerable  depth 
.  below  it ;  and,  what  is  worthy  of  particular  no- 
tice,  by  its  stnictiire,  is  connected  witb  one  of  the 
larger  Saurians,  now  found  only  in  a  fossil  state. 
It  will  immediately  be  perceived  that  I  aQade  to 
that  most  extraordinary  animal,  the  Proteus  an- 
gmnu8t^  which  is  ioand  in  subterranean  lakes  and 
caves  two  or  three  hundred  feet  below  the  surface 
of  the  ground  in  lUyria,  breathing  both  by  lungs 
and  gills,  and  presenting  diaracters  which  connect 
it  with  the  Saurian  monsters  belore  alluded  to, 
whdse  remains  have  occasioned  so  much  astonish- 
menty  appear  to  have  puzzled  in  some  measure  the 
meet  acute  geologists^  and  have  given  birth  to  an 

hypothesis  I  shall  hereafter  notice.  Sir  11.  Davy, 
in  his  last  singular  work»  thus  expresses  himself 
i^nceming  the  JProl^: — My  reveries  became 
discursive,  I  was  carried,  in  iniaginaiiony  back  to 
the  primitiw  state  of  the  globe,  when  the  gieat 
animals  of  the  Sauri  kind  were  created  under  the 
pressure  of  a  heavy  alntlospliere ;  and  my  noticaa 

on  this  siibiect  was  not  dest roved,  when  I  heard 

from  a  celebrated  anatomist,  to  whcmi  1  sent  the 
spedmms  I  htfd  colleeled,  that  the  organization  of 

the  spine  of  the  Proteus  was  analogous  to  that  of 
one  of  the  Sanri^  tiie  remains  of  which  are  found 

ux  the  older  secondary  strata."    Sir  Humphry 

*  Plate  xiv.  Fio.  1. 
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probably  here  allades  to  a  celebrated  foMlfoQQji 

in  the  slate  quarries  of  (Euingen,  which  Scheuch* 
zer  called  an  antediluvian  man,  but  which  Cuvier 

regards  as  a  giant  species  of  Prole  us, 

AU  the  circumstanced  above  stated  being  duly 
weighed,  and  especially  the  discovery  of  a  species 
ill  the  depths  of  the  earth,  related  to  one  oi  the 
fossil  ones,  I  tmst  that  my  hypothesis  of  a  sub- 
terrauean  metropolis  for  the  Saurian,  and  perhaps 
other  reptiles,  will  not  be  deemed  so  improbable 

and  startling  as  it  may  at  the  first  blush  a})pear; 
at  the  same  time,  I  would  by  no  means  be  thought 
to  cont^ftd  that  none  of  these  animak  are  extinct, 
but  solely  that  nU  may  not  be  so,  and  that  their 
never  having  been  found  in  a  recent  state  may 
have  arisen  from  the  peculiar  circumstances  of 
their  situation* 

I  have  been  led  into  this  discussion  by  Mr. 
Mantell's  Hypothesis  of  an  Age  qf  reptiles,  which 
I  have  seen  only  in  an  extract  from  one'  of  the 
Sussex  advertisers  for  lafit  year,  which  he  was  so 
kind  as  to  send  ,to  me ;  in  which  he  supposes 
that  the  Saurians  were  the.  inighty  masters,  as 
.  wen  as  monsters,  of  the  primeval  animal  king- 
dom,  and  the  lords  of  the  creation  before  the 
existence  of  the  human  race.  Since  this  hypo- 
tbeffls,  as  stated  in  the  above  extract,  cannot  be 
reconciled  with  the  account  of  the  creation  of 
animak  as  given  in  the  first  chapter  of  Oenesis, 
I  shall  not  be  wandering  from  the  purpose 
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^  the  pment  eseay  if  I  devote  a  few  pages  to  ^ 

the  consideration  of  it. 

The  liypothesis  in  qiieetioii  is  based  by  its 
learned  promulgator  chiefly  upon  the  supposed 
age  of  the  beds  and  strata  in  which  the  remains 
of  these  fossil  Sanrians  gonerally  have  been 
found,  wliich  he  states  as  more  ancient  than 
tbose  wliich  contain  the  remaiiis  of  Tiriparons 
animals ;  and  upon  the  iiiyriads  wliich  appear, 
when  they  were  the  lords  of  oor  globe,  to  have 
^ii^ed.  But  it  is  clear  from  his  own  statement 
that  with  the  fossil  remains  of  the  Me^alommnts^ 
a  giant  lisaid,  calcnlated  to  have  been  forty  feet 
in  length  and  eight  in  height,  those  of  some  . 
viviparoos  qnadmped  idated  to  the  Opasnm 
have  been  found,  which  he  ackuuwledges  cannot 
be  satisfactorily  explained.  A  fact  that  mihtates 
strongly  against  an  insulated  Saurian  reign.  Nor 
is  it  altogether  true  that  the  remains  of  these 
mighty  lizards  are  found  sdely  in  what  are  deno- 
minated ancient  deposites ;  vertebral  joints  are 
not  unfirequently  found  in  other  situations.  I 
have  one  between  three  and  four  inches  in 
diameter,  which,  from  its  being  cupped,  or 
deeply  concave  at  each  extremity,  evidently 
belongs  to  cme  of  these  animals,  which  was 
Ibund  in  a  gravd-pit,  at  no  great  depth,  in  my 
own  neighbourhood ;  and  I  have  seen  similar 
ones  found  in  other  parts  of  the  county  of  Suf- 
folk.    These  dispersed  bones  seem  to  indicate 
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that  the  individuals  to  which  they  belonged 
were  deposiled  in  sitoadons  more  eacimjedi  to  Uie 
action  of  the  atmosphere,  so  as  to  decompose  the 
ligaments  that  kept  the  slieieton  entire*  The 
mfemient  of  these  aninialawiia  Aerefbre  yarioiifl^ 
and  evidently  regulated  by  circumstances^  eo 
that  no  aatiififtctogy  hypc^heag  can  be  built  upon 
it.  When  the  whole  globe  was  submerged,  and 
the  waters  tnrerttqpped  the  bi£|lie»t  monntains^ 
the  terrestrial  animals  would,  in  numberless 
cases,  float  ujMtti  ilm  aurjCace,  and  be  deposited 
in  rauntries  far 'distant  from  those  which  they 
inhabited,  while  those  that  were  aquatic,  being 
in  thehr  native  element,  innst  have  owed  their 
death  to  other  circumstances ;  thegr  must  either 
have  been  overwhehEned  by  some  sadden  jGoooe 

tliat  they  could  not  resist  or  escape  from  ;  or 

some  cause  that  we  cannot  now  a|)(Nreciate  may 
have  overtaken  and  destroyed  them.  * 

With  regard  to  the  numbers  of  these  animals, 
which  Mr;  Mantell  thinks  prove  their  pieva* 
lence,  we  can  only  judge  of  it  by  those  that  are 
found  in  a  fiissil  stale,  and  theae^  certainly,  are 

sufficiently  numerous ;  but  surely  it  cannot  be 
safely  affirmed  that  for  one  individual  found  in 
a  fossil  stale  thouaands  must  have  been  devoured 
or  decomposed.  These  mighty  monsters  were 
more  likdy  to  devour  than  to  be  devoured ;  and 
even  the  herbivorous  ones,  such  as  the  y&0t 
Iguamekm^  supposed  to  be  sometimes  one  him- 
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tet  long  and  ten  feet  liigh  1  wouid  liaTe 

puzzled  the  crocodiles  and  alligators  and  other 
camiYorouB  ones  to  oTeqpower  and  diipatch  tkeiu* 
But,  in  f^tf  the  queition  is  concerning  those 
tiiat  were  alive  upon  this  globe  at  the  time  when 
the  gfeat  ooimikion  todi  place  that  Iwuried  them. 
The  skeletoas  of  all  that  were  placed  under 
mUiur  durcmUBtances  wonld  be  found  in  a 

similar  state  of  prcservatiou  ;  their  flesh  would 

be  decompoied  but  not  their  skeleton  ^  the 
deluge  would  also  interrupt  all  attacks  of  one 
aainial  upon  another*  every  iodivulual  would  be 
seeking  to  seeme  its  own  escape.  Bttt»  setting 
aside  these  arguments  upon  the  uncertain  lacts 
sn  which  this  hypodiesis  is  built,  if  we  turn  our 

attention  to  the  reason  of  the  thing,  who  can 

Uuok  that  a  Being  of  unbounded  power,  wisdom, 
sad  goo^ess  sboold  oreate  a  worid  merely  for 
the  habitation  of  a  race  of  monsters^  without  a 
mof^  latioiial  being  in  it  to  f^osify  and  serre 
ium.  The  supposition  that  these  animals  were 
a  Bsparate  creation,  independent  of  man,  and  oc- 
cupying his  eminent  station  and  throne  upon  our 
globe  long  befiu^  he  was  bcought  into  existence, 
interrupts  the  harmony  between  the  differ^ 
members  of  the  animal  lungdpiUt  and  dislocates 
the  beantifiil  and  entile  s^FStem^  eecoeded  with  so 
BQLUPh  subinuity  and  majestk  brevity  in  the. first 
chapter  <rf  Genesis. 

How  grand  and  at  the  same  time  how  simple 
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in  this  vecoid,  pmeadiiig  step  by  step  fiwn  mte 

Almighty  operation  to  another  !  each  the  natural 
cfmsequeoce,  as  it  wcie,  oi  tbat  wliich  preceded 
It  When  the  aurth  wm  formed,  end  planMI, 
and  was  receiving  the  influences  of  tiie  sun 
and  other  liunimries^  and  thus  was  prepand  te 
welcome  and  maintain  her  locomotive  inhabitants, 
the  perfect  sphere  of  ammabt  if  I  may  tM>  speaki 

iidapted  to  the  wants  of  the  primeval  state  of  the 
globe  of  dry  land  and  sea,  both  e&temai  and  in* 
temal,  imd  to  the  instxuetiim  and  mes  of  -  maa, 
each  indiiridual  iorm  giited  and  tilted  to  flay  the 
paii«asigoied  to  it  in  the  general  plan  of  Prm* 
dencoy  was  broughtinto  existence.  The  supposed 
catinct  animals  all  eahibit  a  lelatioPBhip  to  thoes 

that  we  now  find  existing,  and  many  of  them 

erideutly  fill  up  vacant  places  in  the  ^neial 
system^  and  theiefefe  there  is  no  caase  to  sap^ 

poee  that  they  were  origiually  separated  from 
and  anterior  to  their  felloirs.  It  is  observed  that 
those  herbivorous  Sauriuns  now  inhabiting  the 
sarfiice  of  our  ^obe,  as  the  Jfontlor  and  Jgmimt 
thongli  these  can  scarcely  be  called  herbivorous 
since  they  live  principally  on  insects,  are  pigmies 
compared  with  their  affinities^  the  MegaUmmim 
and  Iguanodou  ;  and  a  similar  disproportion  ob* 
tarns  between  die  emating  Protmg  and  the  fossil 
one.  If  any  of  tliese  races  are  subterranean, 
periiaps  these  smaller  ones  may  be  li^arded^  as 
inhabiting  the  outskirts  of  the  proper  station,  or 
metropolis  of  their  tribe. 
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'  It'iqqMttiBv  I  hope,  tmk  wb$t  hm  been  ob^ 

served,  in  the  present  chapter,  on  the  subject  of 


fidl,  and  upon  those  that  have  since  tliat  sad 
event  becoHie.  eaUioct  £tom  whatever  cau8e»  that 

md  the  animal  kingdom,  did  not  ieare  all  things 
to  the  actkm  of  the  origiiial  Ikwb  which  had 
received  his  awful  sanction  before  the  fall,  but 
ateied  thoee  by  which  this  syitem,  espeds^y 
owr  own  globe,  was  guided  and  governed  before 
that  £ELtal  event,  to  wit  them  to  what  had  taken 
place,  and  to  the  allared  and  deteriorated  moral 
state  of  man.  We  learn  irom  the  Apostle  Saint 
Peter,  that  the  piiiiiend  g^be  and  ite  Jktttm$ 

or  atmosphere,  perished  at  the  deluge,^  by  which 

exprefleion  leaa  cannot  be  intended,  than  that  the 
atmosf^iOTe  and  the  eaith  were  then,  as  it  were, 
new  mized»  so  as  to  render  the  former  less 
fipMndly  to  li£B  and  health,  whence  woold  gradn- 
ally  follow  the  shortening  of  human,  and  pro- 
bably animal  life ;  and  subject  to  raging  atermt 

and  hurricanes;  to  the  furv  and  fearful  etTects  of 
dmnder  and  iightjiing ;  to  the  overdowing  vk>« 
lenee  of  torrei^  of  rain :  while  the  latter,  from 
the  breaking  up,  inversion,  mixing,  depression, 
or  elevation  of  ite  original  rtrata»  and  the  addition 
of  new  ones  ii  om  animal  and  vegetable  deposites,* 
waa  rendered  in  many  places  utterly  barren,  and 


^  Gr.  airwXero.  2  Pet*  iii*  6.      ^  Seo  Appendix,  note  11* 
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gencnil  product ivciicss  of  the  globe  must  have 

beea  cooaider^iy  dimiuuiied,  aqd  the  pemuflsioa 
to  eat  flesh  musl  baTe  been  eaBtremely  neefbl  in 
iacreasing  die  amount  of  food,  wd  diminishing 
thai  of  labour,  Soch  a  chaaga  haviag  takaa 
place,  both  in  the  heavens  and  the  earth,  and 
▼aat  oomitriaA  li«itMy  eHantiaUv  altered  both  ui 
the  temperature  of  the  atmosphere,  from  what- 
eyer  cauae,  and  the  producliona  of  the  soil,  the 
estiiictioii  of  many  of  the  original  animal  Smm, 
that  were  extra-tropicai,  oi:  at  least  were  inhabi- 
tants of  high  latitodee^  and  were  incapable  of 
bearing  the  changes,  whether  it  was  ante-diluTial 
or  poet-diluvial,  voidd  neociBarily  fottow;  and 
again  as  man  was  become  by  his  nature  prone  to 
am,  he  as  necessarily  was  made  subject  to  ei^iL 
Henos  he  beeame  exposed,  fieom  the  mm  eenati^ 
tutiou  ot  the  earth  and  atmosphere,  to  Yarioue 
diaeaeee  and  sundry  kinds  of  death,  Ihe  tennof 
his  existence  was  shortened,  and  it  was  chequered 
vith  days  of  darkness  as  well  as  of  ligfa^:  and 
he  was  infested  by  various  animals,  either  newly 
created,  ox  then  ficst  let  loonn  ^p"^^  hi  mi  mgyj 
his  property. 

Ail  these  things  indicate  a  change  in  the  me- 
chanical as  well  aa  other  origiaal  powem  ael  and 
kept  in  action  by  the  Creator,  and  a  certam 
dependence  of  two  distinct  classes  of  erente  upon 
each  other.    If  a  great  alteration  generally  takes 
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place  in  the  moral  condition  cf  maut  e  ocmiei- 

ponding  change  affects  his  physical  one ;  and 
thi»  allegation  smd  conflict  bctwcea  good  and 
eril,  in  Hm  double  eeriee,  after  a  long  and 
arduous  struggle,  will  finally  be  detenniood  by 
the  dartrnction  of  this  dilnvial  earth  and  heaTcna» 
wliich  we  are  assured  will,  in  the  end»  be  re- 
nlaeed  bv  if  up  fffnwMi  omd  u  utto  JSttrii 
w  her  em  dweUeih  rigt^teousuess*^* 


Geographical  aiid  JLocal  Distribution  of  Anitimls. 

Hatiwo  eomideied  the  first  erration  of  the  ani- 
ami  kiagdom^  and  the  larger  ieatures  of  its  hia* 
lory  to  the  time  of  the  Deluge,  bringing  ua  to 
tliat  era  when  our  globe  had  assumed  its  present 
gBneral  eharaetetSy  and  ita  pflpnlalioQ  vaa  in 

those  circumstaaccs  that  led  to  their  present  lia- 
bite  and  stations;  tiie  ncKt  fubject  to  be  disGosied 
is  their  geographical  and  local  distrilmtion. 

What  had  taken  place  in  tiiis  respect  beibre  the 
Oelnge  we  ham  no  means  of  aaceitaining.  That 
the  original  temperature  of  the  earth  was  once 
more  equal  than  it  is  now»  seems  to  be  the  ge- 
neral opiiiiou  of  men  of  science,  however  they 
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may  diffor  as  to  its  cause.^  If  this  was  the 
€M»e,  as  it  probably  was,  any  indiTidual  fipecMH 
might  have  been  located  ia  auy  country,  aoitb 
Of  sooth,  and  suflev  no  incosiTenience  £noinrUtt< 

ace ustoi tied  heat  or  cold,  so  as  to  interfere 
with  its  complete  naturalization ;  the  only  oth^r 
requisite  would  be  a  kind  of  food,  suited  to*  ill 
nature;  and  it  i&  singular  and  worthy  of  par- 
ticular atloDtioii,  that  a  laige  proportion  of  ths 
plants,  as  well  as  animals,  that  are  found  ia  a 
fossil  state  in  our  northem  latitudes  are  of  a 

tropical  type  or  character. 

After  their  creation,  and  perJiaps  the  expulsion 
of  the  first  pair  from  Faradise,  we  may  supposs 
that  the  various  animals  of  the  antediluvian  world 
were  giiided  to  those  regions  in  which  it  was  ths 
will  of  Providence  to  place  them,  by  a  divine  im- 
pulse-upon  them,  wlucsfa  caused  them  to  move  in 
the  right  direction.  Probably  before  the  Deluge 
took  place,  the  world  was  every  whese  peo]pied 
with  anfanals :  and  perhaps,  as  Prolessor  Buck- 
land  has  suggested,  the  sudden  change  of.  tem- 
perature  that  destroyed  the  northern  animals 
might  be  one  of  the  predisposing  causes  of  that 
event, 

•  Under  the  present  head,  the  geograpliieal  dis- 
tribution of  our  postdiluvian  races  of  animals,  the 
fins;  thing  to  be  couidered  ia  the  means  by  whicK 

1  B«e  abave,  p.  17, 
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after  quitting  the  ark,  tlicy  were  conveyed  to  the 
other  parts  oi'  the  globe.  Tiie  disembarkation  of 
the  reoerable  patriaffeh  and  his  finnily,  folloired 
by  all  the  animals  preserved  with  him  ia  the  ark; 
a  Bcene  of  nmrmal  jubilee  to  man  and  beast, 
such  as  the  world  till  that  day  had  never  wit- 
nessed, tock  place  on  Meant  Ararat :  the  stream 
of  interpreters,  ancient  and  modem,  place  this 
mountain  in  Armenia ;  but  Shuckibrd,  alter  »Sir 
Walter  Raleigh,  seems  to  think  that  Ararat  waii 
further  to  the  east,  and  belonged  to  the  great 
range  anciently  called  Coacasns  and  Imaus, 
which  terminates  ia  the  Himmaleh  mountains  to 
the  north  of  India.  This  opinion  seems  to  receive 
some  confirmation  from  Scripture,  for  it  is  said, 
"  As  they  journeyed  frmi  tlie  east,  they  found  a 
pltnn  in  the  hmd  tf  SUnar.*'  Now  the  Armenian 
Ararat  is  to  the  north  of  Babylonia,  whereas  tiie 
In^an  is  to  the  east.  Again,  as  the  ark  rested 
upon  Ararat  more  than  teji  weeks  before  the  tops 
of  the  mountains  were  seen,  it  seems  to  follow  that 
it  must  have  been  a  much  higher  mountain  than 
the  generality  of  those  of  the  old  world.  The  mo- 
dem Ararat  (Agri-Dagh)  is  not  three  miles  above 
the  level  of  the  sea,  whereas  tlie  highest  peak  of 
the  Himmaldh  range,  Dfaawalagiri,  is  ^five^  and 
the  highest  mountain  in  the  known  world  :  so  that 
the  tops  of  a  great  number  of  mountains  would 
have  appeared  previously  had  the  ark  rested  upon 
the  ibrmcr  Ararat,  but  not  so  if  upon 
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Tlie  traditioiis  alfN>  of  Tarknis  nations,  given  hf 
Shuckford,  add  strength  to  this  opinion.  In  ad- 
dition to  these,  the  Mlowmg  lines,  qooted  in  li 
late  article  on  Sanscrit  poetry,  in  the  Quarterly 
Revkw,  8he#  What  was  the  creed  in  India  on 
this  subject : — 

la  the  nMe  worid  cf  cftatiiwi 

Noae  ivm  wem  but  theie  Hmn  sages,  llem  aad  the  fidi; 
Tears  on  ^fears,  and  still  nnwearied,  drew  that  fish  the  bark  along, 

Till  at  luiigth  it  came  where  reared  Hiniavan — its  loftiest  peak ; 
There  at  length  they  came,  and,  smiliogy  thus  the  fish  addressed 
the  sage 

Bind  thou  now  thy  stately  vessel  to  the  peak  of  Himavao— 
At  the  fishes*  mandate,  quickly  to  the  peak  of  Himavan : 
Bound  the  sage  his  bark,  and  even  to  this  day  that  loftiest  peak 
Bean  the  nime  of  KanbahdkanA. 

Both  thete  opinions  have  thetr  difficnlties,  which 

I  shall  not  ftirther  discuss,  but  leave  the  decision 
of  the  qnei^tion  to  peitens  better  qualified  thail 

myself  to  direct  the  public  judgment :  I  shall  only 
observe,  that  perhaps  the  Indian  station  Was  mord 
central  and  convenieiltfolrthe  rieady  dispersion  of 
men  and  animals  than  the  Armenian  one«  Every 
naturalist  is  aware  ihBt  there  tst  many  idiimids 
that,  in  a  wild  state,  are  to  be  found  only  in 
particular  countries  and  dimates*  Thus  the 
Monkey  and  Parrot  tribes  usually  inhabit  a  warm 
climate,  the  Bears  and  GuUs  with  many  other 
Sea-birds,  for  the  most  part  a  cold  otie.  The  Kan- 
garoo and  £mu  are  only  tbund  in  New  Holland ; 
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Ihe  Lam  in  Para ;  theHippopotemuft  and  Odtrich 
in  Africa.  Now  we  may  ask,  how  were  all  these 
local  animab  coaveyed  from  the  place  of  difiem- 
liaikaliQO  todie  comtiiea  and  climates  that  they 
severally  mbabit?  In  considering  tlii^  quei^on, 
we  must  never  kxie  sigfat  of  Him,  aoeotding  to 
whose  will,  and  by  whose  Almighty  guidance, 
th^  weie  all  led  to  the  etatione  he  had  appointed 
for  them,  and  with  reference  to  which  he  had 
oiganized  and  Ibrmed  them.  Whatever  second 
<»ii8es  he  might  eemmiflskm  to  ^ect  Htm  purpose, 
they  were  full  y  instructed  and  empowered  by  Inm 
t»  acoomi^ieh  the  work  intrusted  to  them.  I  do 
not  mean  here  to  infringe  the  rule,  Nec  Deiof 
inUmt  iMt  dignm  mmUee  nodm$.   Where  the 

faculties,  senses,  and  wants  of  an  unimal  were 

st^hciant  lor  its  guidance,  theie  was  no  need  for 
Divine  uilerpoeition,  but  where  these  are  insuf- 
ficient guides,  the  animal  must  attain  its  destined 
slotion  tmder  some  other  influence. 

What  brought  the  various  animals  to  the  ark 
pienoairty  to  the  dduget  Doubtless  a  dittn& 
impulse  upon  them,  similar  to  iliat  which  caused 
the  milch-kine  to  carry  the  ark  ot*  the  covenant  to 
Bethshemesh,  with  the  olferings  <tf  the  lords  of 
the  Philistines.  Noah,  though  he  probably  se- 
lected the  clean  animals,  at  teast  those  tfaal;  were 
domesticated,  could  iiave  little  or  no  iiiUuence 
over  the  wild  on^  to  compd  tiiem  to  congregate 
by  pairs,  at  the  time  fixed  upon  lor  their  entry 
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into  the  ark.  So  in  the  clidparekm  of  aiumali^ 
wherever  man  went  he  took  his  flocks  aod 
herds,  and  domestic  poultry,  and  those  in  his 
employment  for  other  purposes,  with  him :  bat 

the  wild  oues  were  left  to  follow  as  they  would, 
or  rather  as  God  directed. 

Every  one  who  looks  at  a  map  of  the  world,  on 
Mercator's  projection,  can  easily  conceive  bow 
the  animal  populati<m  of  the  greatest  part  of  the 
old  world  mwde  their  way  into  the  diflerent  coun- 
tries of  which  it  consists,  but  when  he  looks 
at  America  and  New  Holland,  he  feels  liimiself 
unable  satis&ctorily  to  ezplam  the  mignUioD  «£ 

animals  thither,  especially  those  tliat  can  live 
only  in  a  warm  climate,  at  least  as  &r  as  r^arda 
the  former.  How,  he  might  ask,  did  the  Sloths, 
the  Anteaters,  and  the  Armadillos  get  to  Soutli 
America?  If  the  climate  of  Behrings  Straits, 
alter  the  deluge,  was  as  cold  as  it  is  at  this  day, 
they  could  never  have  made  their  way  thither, 
and  ill  those  latitudes  the  temperature  of  which 
was  adapted  to  their  organization  the  vast  Paciiic 
presents  an  insuperable  barrier. 

The  same  question  may  be  asked  with  respect 
to  the  indigenous  animals  of  New  Hcdland ;  the 
Kangaroo,  the  Cola,  the  Omithorhynchus,  the 
Emu,  and  several  others  that  are  ibund  in  no 
other  country ;  how  did  they,  leaving  the  conti- 
nent altogether,  c<mvey  themselves  to  this  their 
appointed  abode  ?   It  is  true  the  difficulty  is  not 
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80  great  in  this  last  case,  on  account  of  the 
nozneroas  islands  interposed  between  Malacca, 
Cochin-chiiici,  &c.  and  the  North  Coast  of  New 
Hollaad,  but  then  it  is  unaccountablei  if  the 
transit  of  these  animals  was  gradually  effected  by 
natural  causes,  and  following  that  of  mankind 
from  island  to  island,  till  they  reached  the  country 
t6  which  their  range  is  now  limited,  that  they 
should  have  left  no  remainB  of  their  race  in  thd 
countries  and  isluuds  which  they  must  have  tra- 
versed m  their  route ;  and  those  that  would  have 
accompanied  man  would  be  a  different  tribe  of 
auunals,  more  fitted  to  minister  to  his  wants,  so 
that  with  respect  to  these  the  difficulty  still  re^ 
mains — they  could  not  have  reached  the  country 
tmless  under  the  guidance  of  Proyidence,  and 
the  same  power  that  accomplished  their  removal 
to  that  appointed  for  their  residence,  prevented 
their  leaving  any  of  their  race  in  the  regions 
through  which  they  passed. 

There  is  only  one  supposition  that  will  enable 
us  to  account  for  the  transport  of  these  animals 
in  a  natural  way,  which  is  this,  that  immediately 
subsequent  to  the  deluge,  America  and  New  Hol- 
land, and  the  various  otber  islands  that  are  inha^ 
bited  by  peculiar  animals,  were  once  connected 
with  Asia  and  Africa,  by  the  intervention  of  landa 
Aat  have  since  been  submerged.  Plato,  in  his 
Timseus,  relates  a  tradition  concerning  an  island 
called  Atlantis^  which  he  describes  as  biggeir  than 

vol..  I.  E 
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Asia  and  Africa,  situated  before  the  pillars  of 

lowed  up  by  the  sea.  According  to  his  state* 
umuU  tim  acconul;  givea  by  tfie  Hgypti^ 
priest  at  Sail,  to  Solon,  the  Athenian  legislatoiv 
Catcott,  in  hia  history  of  th^  deluge,  s^eem^  to  giFf 
fume  erodit  to  tbi9  trftditim,  and  9vppoflie«  th^ 
Phaleg  iook  his  name,  not  from,  the  coufu^iop  of 
tODgiie$  at  Btebel,  and  tbe  aubieqiient  diriimi  of 
the  earth  amopgst  the  families  of  the  thre^  ^n* 
itf  If  QflUit  but  from  its  divj^ipa  imwMod  by  tbf 

subsidence  of  this  great  island,  by  which  the  occi- 
dental were  separated  from  tbe  pri^M^  couAtiiei 
of  the  globe.  Philo  Judaeus  speaks  of  this  cs^tas- 
trophe  ia  terms  that  imply  iie  gave  credit  to  it> 
as  does  also  Teitallian ;  bat  it  appeals  to  im  ts 
rest  on  too  uncertain  a  base,  and  to  he  tOP  niuc)^ 
mixed  with  evident  fable  and  fdlegory^  to  oUm 
full  credit  as  a  real  &ct  in  the  history  of  ear 
globe.  Still  that  many  violent  eonvulsjkiDs  havf 

taken  place  since  the  deluge  is  generally  sup- 
posed. Our  own  island  is  thought  once  tp  itoFS 
formed  part  of  the  continent,  Sicily  tp  have  beca^ 
united  to  Italy,  witf^  many  other  instances  meiv 
tipned  by  Pliny«  It  is  equally  probatde  that  tbf 
islands  of  the  Ind,iAn  Archipelago  were  at  one  tim^ 
joined  to  that  part  of  Asia.  Whether  such  disr 
ruptioiib  from  the  continents  were  simult£^peous, 
or  took  place  at  differ^t  periods,  is  unc«»ctamct 
but  if  such  an  cvcul  as  the  submersion  of  th^ 
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rast  island  of  Plato  did  really  happen,  it  surely 
mmUi  aSi&ci  Ibe  wliole  lerraqueouB  gk>be»  pro- 
diee  cdnTBliiiMis  llir  and  wide,  and  cai^ 
disruptions  in  its  crusty  and  eieYatious  in  other 
pftrts  from  the  bed  of  the  ooean*  It  tixrawt 
mme  weight  into  this  scale,  that  thus  a  way 
Miild  be  open,  thoagh  ceftaiiily  a  cifenitoos  one, 
for  the  migration  of  those  animals  to  America, 
thit  are  £mum1  in  no  ether  part  of  the  worid,  and| 
supposing  Asia  to  have  been  disrupted  from  it  at 
Behrings  Stndts,  could  scarcely  hare  ascended 
to  m  high  a  letitiide,  in  search  of  their  destined 
home. 

Malte4xnm,  in  hie  geography,  after  proving 

that  the  animals  in  question  could  have  passed 
aetther  from  Africa  nor  Aflia,ohMrvee — *^  Nothiagt 

therefore,  remains,  but  the  accommodating  re- 
SMrce  a  tremendous  couTulsioa  of  nature,  with 
t  vast  tract  of  country  ewallowed  up  by  the 
wayes,  wliich  formerly  united  America  with  the 
temiierate  regions  of  the  old  world.  Sueh  con- 
jectures as  these,  however,  being  devoid  of  all 
Uitoieal  rapport,  do  not  merit  a  moment' e  ooh- 

sideration  ;  consequently  we  cannot  refrain  from 
adsiittuig,  that  the  animals  of  America  originated 
00  the  very  soil,  which,  to  this  pmmt  day,  titey 
still  inhabk.'* 

That  it  might  have  been  the  will  of  the  Oreator 
to  people  the  country  in  question  by  the  imine- 
diale  prodtaAidn' of  a  newralcie  of  animals,  suited 
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to  its  climate  and  dfciimstaiiceft,  I  will  mi  denj^ 

but  I  would  only  ask,  is  it  consistent  with 
what  occurred  at  the  Dduge  t   Surdiy  the  task 

of  Noah  would  have  been  much  less  diificiilt  aiid 
laborious,  had  it  been  merely  necessary  for  htm 
to  construct  a  Vessel  fitted  for  the  reception  of 
himself  and  family ,  and  of  food  for  their  suste-  | 
nance  during  theiir  confinement ;  and  a  new  raee 
of  animals  had  been  created,  adapted  to  the  then 
state  of  the  earth  and  mankind.   But  such  was 
not  the  will  of  Qod,  and,  doubtless,  finr  wise  rea- 
sons* He  would  ncitlier  create  a  new  race  of  men',  \ 
nor  a  new  race  of  animals,  when  the  world  might 
be  repeopled  by  those  already  in  being.  This 
would  not  have  harmonized  with  the  ordinary 
proceedings  of  his  providence.    Whoever  exa- 
mines the  animals  of  North  America,  will  find  a 
Vast  number  that  correspond  with  European  spe- 
cies, distinguished  only  by  characters  that  mark 
varieties.   On  the  Rocky  Mountains,  and  in  the 
country  westward  of  that  range,  Asiatie  types  are 
discoverable,  both  in  the  vegetable  and  animal 
kingdcnns.^    Several  animals,  likewise,  of  tbe 
soutliern  part  of  that  Continent  belong  to  old 
worid  gienera^  and  also  species.   I  have  leocived 
from  Val  Paraiso  a  beetle,  common  in  Britain,^ 
and  Molina  mentions  several  other  European  ge* 
nera,  as  natives  of  Chili ;  so  that  paort  of  thetinimal 

t  8«e  Appendix,  note  14.  *  S^^hodnu  TVmeolv. 
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population  of  tlic  New  World  appears  to  have 
beeia  derived  irom  iuirope  and  Asia;  and  if  60^ 
tiieie  is  a  door  open,  through  which  Prondeiice 
ought  also  have  conducted  those  iNortk  Americaa 
mimalft  that  are  found  in  no  other  country. 

But  besides  tlie  probable,  or  possible,  modes 
by  which  the  transit  of  animaln  to  their  respect- 
ive Bettlements  might  have  been  accomplished^ 
Mr.  Lyeii,  in  the  second  volume  of  his  Principles 
of  Geology,  has  suggested  one  which  might» 
amongst  others,  have  been  employed  for  this 
purpose. 

**  Captain  W.  H,  Smyth  informs  me,"  says  he, 
that,  when  cruising  in  the  Cornwailis,  anudat  the 
Philippine  isbnds,  he  has  more  than  once  seen, 
after  those  dreadful  hun  idiues  called  typhoons, 
floating  islands  of  (wuMed)  wood,  with  trees 
growing  upon  them  ;  and  that  ships  have  some- 
times beea  in  eminent  peril,  in  consequence  of 
mistaking  them  for  terra  iSjrma."  Mr.  Lyell 
conjectures,  not  improbably,  that  by  means  of 
soch  an  insular  raft,  or  wandering  Delos, — if 

tiie  surface  of  the  deep  be  calm,  and  tlie  rafts 
carried  along  by  a  current,  or  wafted  by  a  slight 
breath  of  air  ianning  the  foUage  of  the  green 
trees,  it  may  arrive,  after  a  passage  of  several 
weeks,  at  the  hay  of  an  island,  into  which  its 
plants  and  animals  may  be  poured  out  as  from 
an  ark ;  and  thus  a  colony  of  several  hundred 
new  species  may  at  once  be  naturalized/'  Thus 
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lie  adumntB  tat  the  peopHng  of  tike  ^rolcwue 

coral  islands  ia  the  Pacific. 

It  mMt  be  borne  in  mind  tkat  notbing  raeUjr 
happens  by  chance,  or  is  the  result  of  an  aool*  ' 
dental  concourse  of  fortuitous  efeats:  second 
cemeft  are  dways  under  the  diieetioa  of  Ihej^ 
who  ordereth  all  things  according  to  the  good 
pleaeoce  of  hie  will ;  and  tberefinae  theelevatioaof 

a  new  island  from  tlie  bosom  of  the  deep,  whether 
immediately  produced  by  volcanic  agency,  or  by 
wi  eavthquake^  or  buttt  by  Zoopkytee,  istiH  mqr 
be  denominated  his  work  ;  so  likewise  the  iaM 
Almighty  Guardian  of  the  uni verae,  whoae  name 

is  Jehovali  of  Hosts,  directs  ull  the  uctions  and 

moliona  of  the  hoita  that  he  hath  cieatedy  to  the*  | 
fall  accompliithmwit  of  ewrery  yurpofle  that»  in  hit 
wiadom,  he  hath  formed.  When  we  are  assured 
that  die  haini  of  onr  head  are  nD  nmnbemd,  and 
that  not  a  sparrow  falleth  without  our  Heavenly 
Father,  we  are  inatruoted  to.look.  bejond  aoceod 
causes  for  the  direetion  and  mana  gement  of  erenlt 
that  appear  at  hrst  sight  the  most  trivial^  but 
which,  in  their  immediate  or  remote  eonifr> 
quences,  may  be  productive  of  effects  that  are 
important  to  be  attended  toandpronded  lor.^ 

We  know  that  when  animals  of  any  kind 
exceed  certain  limits,  though  henehcial  in  the 
iMrdinary  oaeseiae  of  their  inatinela,  they  boDMe 
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IMemib.  God  done  knows  whm  they  approach 
these  limits ;  it  is  he,  theretore,  that  employB  man 
Of  oth«tf  uhttok  to  dMvo)^  a  ocftidn  niuttborof 
them,  tliat  they  may  bear  a  due  proportion  to 
•thor  beings  OB  whieh  thoy  act ;  lurif  bowilloto 
{Miiiiili  iiifliikiiid,  ho  onflbrs  their  otimben  to  in* 
crease  so  as  to  aoswer  this  intention.  But  to  all 
bio  hoots,  ho  myM,  Tkus/ar  tknii  iIok  go  md 
uojurt/ier.^*  There£orey  whoa  the  ocean,  or  fires 
bcdov  tto  bed,  or  other  oamoo  dorato  Maiidf 
above  its  surface,  it  is  he  that  conducts  to  them 
the  populatkm  he  iuteadg  shoukl  occupy  them. 

The  idaadi  of  Bombon  and  Mauritiao  both 
appear  to  be  of  volcanic  origia :  amongst  theif 
aboiigiaal  anhnal  inhabitaniB  wao  a  moit  eatm* 

ordinary  gallinaceous  bird,  called  the  Dodo 
this  bird,  like  the  ostrich  and  cassowaiy^  had 
mly  niduBOBta  of  wmgs,  and  of  cmunM  waa 
o&able  to  fly;  being  unht  for  food,  though  of 
Ae  gaUiaaoooaB  oider,  ind  a  Tory  u^y  and  dia» 

gating  object,  it  soon  became  extinct  in  those 
Uands^  and  the  only  lemaioa  of  it  are  a  log  and 
ftwt  at  tb^  British  Museum,  and  a  (d^eleton  of 
Ae  head  in  the  Ashmolean  Museum  at  Oxibrd. 
It  has  betti  oontaided  that  tkia  bod,  hating 
never  been  discovered  elsewhere,  was  peculiar 
to  those  iohuidSi  h0L  thoee  ate  reasoos  ibr  be* 
kiving,  that  it  was  not  the  only  species  of  ita 


Digitized  by  Google 


^  OEOeRAPUiCAL  AMD  liOCAL 

geau»»  for  jUatbam  bas  iadndfed  in  it  two.otken^' 
l>oth  elated  to  liaw  been  found  in  Afiican 

islands.  This  aiibrds  a  j^troog  premimptioa  Uiat 
the  head  quartan  of  the  geniia  are  on  the  cmttir 
neat  of  A£rica,  and  that  these  three  species  have 
been  conveyed  to  the  islanda  tbejr  are  atated  la 
haye  inhabited  by  some  accidental  cauae.  By 
fbid  direction  of  Providence,  a  floating  islaadL 
like  thftt  aeen  by  Captain  Smyths  might  be  tha 
means  of  eonyeying  tliid  and  their  other  inha- 
IntmtA  to  them. 

I  think,  therefore,  that  there  is  no  necessity 
jto  have  reoourae  to  a  new  and  more  recent  oiea- 
tion,  to  aocoont  for  the  iujbroduction  of  ito  peca- 
liar  animals  into  any  given  country. 

The  fact  itael^  that  almoat  cnrery  conntry  hm 
its  peculiar  animals,  aiibrds  a  proof  of  design, 

and  of  the  adaptation  of  ii»eana  to  an  eD4 
demonatrating  the  interyention  and  guidance  cf 

an  invisible  Being,  of  irresistible  p&wer,  to  wh^ 
wiU  all  things  yield  obediencet  and  whoae  'witr 

dom  and  goodness  are  conspicuous  in  aU  the 

arrangementa  he  haa  made.  WheK^aver  we 

pecoliar  class  of  animals  we  usually  see  pe^diar 
circumstances  wiiich  require  their  presence 
Thus  the  Elephant  and  Rbinoclma»  the  Vm 
and  the  Tiger,  are  found  only  in  warm  cliniuies, 
where  a  rapid  yiq^etationt  and  infinite  hoata  et* 

* 
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I 

*  ■ 

animals,  seem  to  require  the  efforts  of  such 
gigantic  aud  feioGtous  (devoiuterd  to  keep  them  in 
<^ieek  :  but  on  this  subject  I  shall  have  occasion 
to  iBokurge  hereafiter^ 
I  .  niere  is  anotiiCT  point  of  view,  iUustratim  at 
tiieJUiviae  attributes  in  this  partial  location  of 

♦ 

mioiis-  animalft.   If  every  legion*  or  nation, 

contained  witiiin  its  limits  the  entire  circle  that 

I     eoiuilittttes  the  animal  kingd^ 

may  be  extended  to  every  natural  object,  how 
weak  and  trifling  would  be  the  inoitenient  for 
man  to  visit  his  fellow-men.  Were  the  pro- 
ductiona  of  every  country  the  same,  there  would 
be  little  or  no  temptation  for  commercial  spe* 
I  culatian»  therefore  the  merchant  would  stay  at 
i  home;  the  animal,  and  plants,  and  minerab 
»o\xld  be  the  same»  therefore  the  naturalist  would 
jMay  nt  home;  the  aatroimner  mdeed,  and 
geographer,  and  the  student  of  his  own  species, 
migla;  be  tempted  sometimes  to  roam,  but  the 
ocean  would  be  truly  dissociable,  and  those  ties 
ihat  now  .connect  the  different  natiws  of  the 
globe  wonld,'for  jthe  meet  part,  be  broken,  Tliey 
are  now  linked  to  each  other,  in  a  bond  of  amity, 
by  .the  'inteicoone  which  their  mutual  wants 
l^oduce,  and  the  body  .geographical,  if  I  may 
nse  SQch  a  metai^ior,  as  well  as  the  body  na- 
laral,  is  so  .tempered,  and  so  iui  nibbed  in  every 
part,  that  constant  supplies,  ctf  .things,  necessary 
.or  desirable,  are  uninterruptedly  circulating,  by 
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cevtttn  clmimeis,  through  the  whota  gyil— i; 

and  thus  keep  up  a  kind  of  systole  and  djagtoky 
which  difkMes    ery  where  n  heeMrjr  lempen^ 

ment,  and  is  universally  beneficial.  It  is,  more- 
orer,  odenlaled  generate  thoee  kiadty  feel- 
ings which  ought  to  reciprocate  between  beings 
inhabiting  the  same  giobe,  and  sprung  ixeni  the 
same  miginel  flither.  And  the  eekiTatioii  ef 
these  feelings  of  mutual  good  will  was,  no  doubt^ 
the  pmeipal  objeel  of  the  Deity  m  the  dtatribiH 

hutioii  of  various  gifts  to  various  conn  tries,  en- 
dowing some  with  one  pecuhar  production  and 
some  with  anether :  so  that  one  might  not  eay  to 

another,  "  /  have  ?io  need  of  youJ'^ 

Hereia  is  the  Divhie  wisdom  Mid  gbednew 

most  conspicuous.  Had  chance,  or  nature,  as 
some  love  to  speak^  diiected  the  diatribittiott  of 
animals,  and  they  wme  abaadoned  tt^theiiisdi^ 
and  to  the  circumstances  in  which  they  foood 
iheniselYee  m  their  origuial  stalloo,  wit^ 
superintending  power  to  guide  them,  they  would 
not  so  intafiaUy  have  fixed  thonaelYeaM  tke 
efimat^  and  fegions  for  whieh  they  wave  evi-> 
dently  intended*  Tiiw  migrationSy  under  their 
cam  sde  guidanee,  weald  haive  depended,,  ftr 
their  direction,  upon  the  season  of  the  year,^  at 
wUch  the  desBB  seiaed  them  to  ehange  their 

quarters :  in  the  height  of  summer,  the  tropical 
animals  mig^  have  taken  a  direction  fiirther 
removed  finom  the  tropics;  and,  in  wiajtar,  thoee 
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of  colder  climates  might  have  journeyed  tawards 

siderEitimi  other  motives,  from  casual  circum- 
»liitt€08,  that  migkt  kare  induced  difiereal 
iftiiiidiMb  beUmging  to  the  moe  diaMHet  to 
ponme  difieieot  routea,  they  might  be  milled 
Ijr  c^Niclity,  or  diiUke,  oir  fear.  On  ao  othor 
pnnciple,  can  we  explain  the  adaptation  of  their 
(nrgafauiAtQiL  to  iho  atate  and  prodoctioiia  of  the 
coontiy  in  which  we  find  them — I  speak  of  local 
yeici  hot  ttet  of  a  Supremo  Power»  wlio 

^      formed  and  furnished  the  country,  organized 

thfioafdr  it,  and  guided  them  into  itr 

There  is  another  question  relating  to  locid 
aaiioals  which  here  requires  some  notice.  Are 
Ihey^mdly  distinct  qieeies?  Hoto  not  the  cha^ 
lacleis  which  separate  them  irom  their  aihnities 
kasn  {wodnsed^  in  the  oomo  of  years,  by  peovk 
liar  circumstances  in  which  they  are  placed,  such 
as  cttaMte,  tesipenitiite,  natoie  of  the  eoustry; 

food,  and  the  like?    Every  person  who  know8 

any  thiag  of  the  histoid  of  animals  must  admil^ 
that  great  changes  do  take  place  in  them  Ifom  the 
ioog  aotion  of  theae  causes.  For  instance,  some 
taneiMa  of  the  oaODmon  ox  aie  polled,  having 
only  rudimenta  of  boma;  others  have  very  short 
and  otfaemTery  kng  ones;  in  some  they  aie  not 
:fixed  to  the  skull,  but  attached  to  the  skin,  and 
BMeaUa  vilh  it  lSk»  same  thing,  likewise^ 
I      takes  place  with  sheep ;  some  have  no  horni, 


Digitized  by  Go 


W  GfiO0BAPHiCAI«  AMD  U>C*L 

otfaen  have  two»  and  ooe  breed»  the  Icriandiffi, 

is  distinguished  by  having  four.    How  these 

variatiaos  iiave  ]i>eeii  produced,  aad  by  whak 

cireoinstanceft  liiey  are  niled»  has  not  hem  is- 

certained,  nor  what  differences^  in  other  re? 

flpeota»  obtain  between  the  armed  and  unarmed 

varieties.    Linne  indeed  observed,  with  respect 

to  the  poUed  sheep,  which  he  denonunato 

English  sheep, — bat  whether  they  are  strictiy 

entitled  to  that  name  is  not  clear,  ibr  in  tiie 

pillars  of  Trajan  and  Antoninus,  though  theie 

are  no  polled  oxeu,  there  are  polled  sheep,— 

that  their  tails  and  scffotnm  reach  to  tbe  knees; 

but  this  does  not  appear  a  certain  and  invariable 

fact.   A  young  zoologist,  when  his  attention  k 

first  anesled  by  these  £su^ts,  will  probably  be 

inclined  to  think  that  animals,  exhibiting  such 

striking  differences,  cannot  .belong  to  the  sane 

bpecies ;  but  in  the  progress  of  his  experience, 

especially  in  what  takes  place  in  almost  ail  aoi- 

mals  that  man  has  taken  into  alliance  with  hinif 

he  will  see  reason  to  change  his  sentiments. 

Again,  the  ears  of  some  nnimalB  also  exhibit 

difterences  that  might  seem  to  indicate  specific 

distinction.   We  see  this  both  in  the  horse  and 

• 

the  swine.   In  the  wild  home  the  ears  lie  back, 

in  the  liomesticated  pr  cultivated  one  ihef  are 
erect.  The  horse  was  not  originally  a  native 
of  America;  but  wlien  the  Spaniards  and  other 
jiations  obtained  a  footing  in  that,  country,  th^ 
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carried  this  animal  with  them,  wliich  is  now 
become  wild,  and  numerous  herds  of  them  are 
found  in  the  Llanos,  these  generally,  ire  are 
toldj  are  of  a  chestnut  bay,  and  have  recumbent 
ears.  Those  that  are  found  wild  in  the  Steppes 

rf  Tartary,  have  the  hair  of  tfic  mane  and  tail 
very  long  and  thick,  and  their  ears  also  are 
recumbent.  A  writer,  quoted  below,  has  con- 
cluded from  some  obserratioas  of  Xenophon  and 
Varro,  that  die  military  hones  of  the  Greek  and 
Roman  republics  were  much  nearer  those  in  the 
wild  state,  as  just  described,  than  in  a  subse- 
quent period.^  In  all  the  war  horses,  howeyer, 
sculptured  in  Trajan's  and  Antoninus'  pillars, 
the  ears  are  erect,  as  I  think  also  are  those  of 
the  Elgin  marbles  in  the  British  Museum — ai 
least,  none  of  them  appear  to  be  recumbent ;  and 
in  some  figured  in  Hamilton's  JEgyptiaca,^  from 
sculptures  ^  Medinet  Abou,  in  Egypt,  which 
are  still  more  ancient,  the  ears  of  all  are  erect. 

In  England  we  have  two  breeds  of  swine,  one 
with  large  flapping  oar  pendent  ears;  <tf  this 

description  arc  those  fattened  in  the  distilleries 
in  and  near  London  ;  the  other  with  small,  erect, 
acute  ears,  common  in  the  county  of  Siiflbik. 

W  hen  it  is  considered,  that  the  varieties  of 
the  above  animals  with  erect  ears  appear  to 
exhibit  altogether  a  better  character,  if  I  may 

^  Roulln.  Awm,  Domest  Ann,  Des*  Se»  Nat  xvi.  26. 
«  PL>fe.  tx. 
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SO  speak,  than  their  less  s])irited  brethren,  whose 
are  pendent  or  laid  back»  and  that  thiui 
circumstance  seems  to  indicate  some  approach 
to  civiligation  in  them;  it  may,  probably,  be 
deemed  to  randt  from  some  derdt^ement  of  the 
brain  produced  by  education,  and  present  some 
analogy  to  the  el&cto  of  the  latter  ia  the  human 
q>ecies. 

Theie  ia  a  eertaia  {Hrotuheranee  growing  on 

the  back,  between  the  shoulders,  and  consisting 
ehkAy  of  fat»  which  distrnguiahea  the  Indian 
oxen,  both  the  larger  and  smaller  varieties,  from 
<Hir  own*  which  is  known  aometimea  to  attain  to 
the  enMNrmoaa  weight  of  fifty  ponnde;  Ae  ok  of 
Surat  ia  stated  to  have  two  of  these  bosses,  or 
faamps.  Now,  Bmekhaidt  has  obserredt  witii 
respect  to  the  camel,  that — While  the  hump 
eontinnea  fuU,  the  animal  will  eodwe  coottder* 
able  fatigue  on  a  very  short  allowance,  feeding, 
as  the  Arabs  say,  on  the  &t  of  its  own  hnmp* 

After  a  long  journey  the  hump  almost  entirely 
subsides,  and  it  is  not  till  alter  three  or  ibur 
menthe'  fepoee,  and  a  oonaidemMe  time'  after 
the  rest  of  the  carcass  has  acquired  flesh,  that  it 
resumes  its  natmml  sise  of  one  Amrtb  of  the. 
whole  tK>dy.**  This  conjecture  of  the  Arabs 
may,  vary  probably,  be  well  fiwnded,  to  it  b 
known  that  animals  wliicii  become  torpid  in  Ae 
winter,  are  yery  &t  and  have  several  cauls 
abounding  in  that  substance  ]  but  when  they 
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awakiB  filom  their  long  rtfom  in  the  qpringt  thcgr 

have  absorbed  a  large  proportion  of  it,  and  are 
compacatively  l&m^  and  maie  fit  fiur  ac4ioD« 
Daring  their  torpiditjr  the  fiit  is  absmtied  into 
the  syst£jn  by  means  of  the  lymphatic  y^flidb 
and  the  lamificationa  of  the  reism.  It  k  etatad, 
however^  that  the  Bear  comes  out  oi  its  winter- 
quarters  as  M  aa  it  went  into  them,  but  that  in 
a  few  days,  it  becomes  very  lean.^  In  this 
oaae  it  would  seem  as  if  there  was  little  or  no 
absorptiiin  during  hybematioB,  and  that  it  he^ 
comes  very  rapid  upon  the  animtal's  emersion 
finom  itshidinir  nfause* 

Reasoning  from  analogy,  the  hump  on  the 
Zebu  may  haYO  some  such  use,  and  during  the 
dry  season,  when  the  feod  is  seorched  up,  may 
nunister  to  the  nutriment  of  the  animal.  If  Una 
be  the  case,  this  variation  from  the  fommon 
type  k  evidently  designed,  and  furnishes  a  proof 
nf  iha  caie  of  the  Giealof  £11*  all  his  <a(eatuies» 
and  likewise  of  such  an  adaptation  of  means  to 
an  end,  as  evince  bodi  the  wisdom*  power,  and 
prasdenee  of  Him  who  has  so  arranged  cirenm<^ 
stauce^  and  ageuts  in  every  climate  as  to  fulfil 
hjs  benevolent  pnrposeSb 

The  allwise  Governor  of  the  universe,  when 
he  gave  to  the  sheep,  its  covering,  appears  to 
have  had  in  view  not  solely  the  peotoction  of  the 

1  Dr.  Ribhai4m,  Pmm.  Bor§u&'Am€nc.  i.  16, 20. 
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animal  iiiMii  the  efiecte  of  cold,  bat  mone  ptr^ 
ticularly  the  benefit  of  him  whom  he  bad  ^ 
throned  at  the  head  of  his  creation,  by  thut 
placing  at  hia  disposal  a  material  so  inestimaUe, 
for  iiib  use  and  comfojt,  as  wool.  It  has  been 
obaerred  that  all  the  wild  sheep  ave  clothed  with 
long  hair ;  but  the  Guinea  sheep,^  which  is 
ibund  in  the  tropical  countries,  both  of  Africa 
and  India,  is  the  most  traly  hairy  of  any,  evi- 
dently a  provision  of  the  Autiior  of  nature,  suited 
to  the  climate  in  which  they  aie  fonnS:  Ths 
fine  fleeces  of  the  cultivated  biceds  appear  to 
have  been  engrafted,  as  it  wefe,  on  the  long  hair 
of  the  wild  ones,  which,  doubtless,  have  been 
very  much  improved  by  the  attention  paid  by 
man  to  his  flocks.  The  inflnence  of  dimaiBy 
the  quality  of  pasturage,  a  due  supply  of  whole- 
some food  in  winter ;  and  washing  and  shearing 
when  summer  approaches,  have  all,  certainly, 
contributed  to  the  improvement  ot'  this  staple  at 
onr  commerce.  Bnt  it  was  God  .  who  endowed 
these  animals  with  tliose  facilities,  if  I  may  so 
speak,  of  which  man  availing  himsriLf^  ni|^ 

produce  by  culture  the  valuable  article,  in  its 
highest  perfection,  of  which  I  am  here  speakingi. 
What  a  difference  between  the  hair  of  the 
Guinea  sheep,  and  the  beautiful  fleece  of  the 
Merino,  which  even  seems  to  be  exceeded,  ii 


Digitized  by  Google 


DicrrHiBimoir  of  an«al8.  6s9 
flneneiB  and  mftnew/by  the  strai^t  wool  of  the 

Parnassian  breed. 

No  aDinial,  if  indeed  all  bdong  to  one  original 

species,  varies  more  than  one  that  is  most  domes- 
ticated of  any  y  the  dog :  some,  as  the  water-dpg,^ 
being  eorered  with  ooried  hair  almost  aB  thick 
as  the  fleece  of  a  sheep,  m  hiie  others,  the  Turk- 
ieh-dog,^  are  abeoliitely  naked ;  others  agam,  the 

grey-hound,'^  being  very  slender,  with  long 
slender  muzzle  and  legs,  remarkable  for  their 
velocity  and  the  qntcknese  of  their  eight ;  others 
lastly,  the  hound,*  more  robust  in  form,  less 
swift  in  motion,  with  a  short  obtnse  maBde, 

dependins^  chiefly  upon  their  scent  in  pur- 
suit their  prey.  Whoe¥er  studies  ail  these 
supposed  Tarieties,  and  the  diwfsified  functions 
w  hicb  they  exercise  in  our  service,  as  our  feith- 
ial  and  attached  companions^  the  watchful 
guardians  and  defenders  of  our  property,  the 
fNinreyocs  of  our  taUe,  and  the  ministers  of  oar 
pleasmns,  must  acknowledge  the  wisdom,  good^ 
nesfi,  and  power  of  the  Creator  in  the  production 
ef  so  Tsrsatile  a  racOr  applicable,  in  so  many 
ways,  to  such  a  Tariety  of  purposes,  many  of 
them  ai  the  first  importance*  Withoat  them- 
BOine  nations  wonld  have  no  means  con* 
Trance  from  place  to  place    and  others  would 


'  Canis  familiaris  aquaiicu$» 
3  Canis  familiaris  graiui* 

VOh.  I* 


*  Canis  familiaris  cpgyptius, 
^  Cams/amiUammoloinu^ 
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icafcely  be  able  to  supply  themeelTes  wSk  a 

sufficiency  ol  food.* 

Amongst  the  birda  there  ie  one  tribe  peculiarly 
domesticated,  which  likewise  is  subject  to  nq- 
merous  yanations  (it  will  be  readily  men  that  I 
aUude  to  our  coinmon  poultry),  bot  the  diA^ 
rences  that  obtain  in  tkem  are  chiefly  confined 
to  their  plumage ;  some  areerowned  with  ataftof 
feathers  ;  others,  as  the  Friesland-hen,  have  the 
leathers  on  their  body  recurved-;  another  breed, 
as  the  rmnpleta,  haina  no  tail;  the  generalitjr 
have  their  legs  naked,  but  the  bantams  have 
them  ooreved  wilh  featheia;  and,  to  name  bo 

more,  the  silk-hens,  instead   of  feathers,  are 
clothed  with  a  kind  of  silken  hair. 
.  We  Gann<»t  state  the  object  of  all  dieae  diff»* 
reuces^  but  probably  it  is  counected  with  the 
dimate  and  other  circmuatanoea  of  the  couitry 

in  which  they  were  produced.  India  and  its 
.lalaiMiU  appears  to  be  the  metiopolia  of  thii 
▼alnahler  speciea  of  fowl,  and  the  jnngla'fiiwl  ii 
supposed  to  be  the  original  breed  ;  but  this  is  one 
of  thoae  animala  whieh  will  Uto  and  thrive  ia 
every  climate  except  the  Polar ;  and  when  we 
oonaider  the  benefits  we  derive  from  tbem#  we 
•hall  be  disposed  with  gratefnl  hearts  to  adose 
and  glorify  our  Almighty  benefactor,  who  fitted 
them,  as  well  as  so  many  other  nsefiil  animals, 

'  Many  of  the  N«rtb  Amerkan  Indiani,  IBm^mmtauh 
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to  become,  like  ouraeives,  denizens  of  the  wiiole 
earth*  It  is  a  lemaikaUe  circnmBtance^  and 
worthy  of  particular  attention,  that  the  atyimalg 
BioBt  tobjectto  variatumi  are  ehiefijrthoie'wliieh 

man  has  taken  into  alliance  with  him  from  their 
adaptation  to  his  purposes.  Now  this  tendency  to 
wy  nraltiplies  theiir  uses,  or,  at  least,  contrilmtai 
to  fit  them  for  following  him  into  difierent  cU* 
matfeg,  enabling  tbem  to  aecommedale  themeelvea 
gradually  to  any  change  of  circumstances  to 
which  they  may  tberein  be  expoied,  without 
(liminishing  their  utility. 

Amongst  the  other  races,  especially  the  feline^ 
this  appears  not  to  take  place,  at  least  only  with 
respect  to  colour.  The  cat,  though  every  where 
dbmestieated,  exhibits  no  other  -  diffsrences  than 
what  obtain  in  the  colour  of  her  fiir.  If  we 
iM)lIect  that  this  fitTOurite  qnadmped  ia  prin- 
cipally employed  to  destroy  those  minor  animals 
that  are  nooosas  in  and  abouti  our  heuses,  to 
which  indeed  her  instinct  impels  her,  and  that 
she  is  soldy  led  by  that  instinet,  and  adds  nothing 
to  it  from  instruction,  her  sole  savage  object 
h^ng^  like  that  of  her  congenersi  to  seise  and 
iwo%kr  Her  prey ;  that  she  never  assists  mnn^ 
like  tlie  dog^  as  the  companion  of  his  sports 
in  yarious  ways,  but  exercises  ber  single  func- 
tion always  in  the  same  way,  and  under  the  same 
inftaence:  if  we  farther  fecollect  that  these  are 
the  general  habits  of  the  genus  to  which  she 
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belongs,  which  appear  sabject  to  very  trivial  mo- 
difications irom  altered  circumstances,  and  that 
almost  all  animals  that  do  not  follow  in  the  traia 
of  man  afe  equally  constant,  we  may  hence  infer 
that  the  Creator  has  not  gifted  them  with  the 
capability  of  improvement,  and  die  develope* 
ment  of  latent  qualities  not  apparent  in  their 
wild  state. 

There  is  one  circumstance,  however,  in  which 
predaeeous  or  camivorons  animals,  when  domes- 
ticated, shew  some  aberration  from  their  instinct^ 
they  do  not  refuse  farinaceous  food.  The  cat 
and  the  dog  will  both  eat  bread  with  great 
eagerness  and  thri  ve  upon  it. 

It  has  been  qnestioned  by  some  whether  the 
present  races  of  animals  have  not  all,  in  the 
lapse  of  ages,  undergone  some  alterations  from 
the  primitive  types.  The  only  way  by  which 
this  can  be  at  iili  ascertained  is  by  consulting 
the  oldest  descriptions  of  them,  and  the  oldest 
sculptures;  and  these,  I  think,  will  prove  that 
no  such  alteration  has  taken  place. 

In  considering  the  general  distribution  af 
animals  we  may  further  remark  that  some  are 
Stationary,  while  others,  at  certain  periods,  mi* 
grate  or  shift  their  quarters  from  one  climate  or 
region  to  another. 

In  considering  the  former,  I  shall  not 
enlarge  on  the  stations  of  the  different  trtbesr 
further  than  as  they  are  connected  with  the  groat 
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object,  wUdi  it  ii  my  duty  to  iUmtrate.  WMk 

respect  to  many  it  may  be  observed,  tliat  though 
j>eriiap0  widely  dispersed,  yet  they  have  their 
metropoliB.^  Thus  the  gigantic  whales,  though 
they  are  sometimes  found  iii  low  latitudes,  nott 
however,  within  the  tropics,  yet  theur  grand 
rendezvous  is  in  the  arctic  and  antarctic  seas ; 
fumiahing  a. strong  proof  that  in  these  they  iind 
the  greatest  supply  of  their  appropriate  foodi 
The  giant  terrestrial  Mammalia,  on  tiie  contrary, 
confine  themselves  to  intratiopical  regions^  where 
the  luxuriance  of  vegetation  best  corresponds  with 
their  enormous  consumption  of  food.  Amongst 
the  Iwrds  the  Vnltnre,  though  one  species,  the 
Lanuner-Geyer,"  comes  as  far  north  as  tiie  Swiss 
Alps,  generally  most  abounds  in  hot  climates^ 

and  is  often  of  essential  service  in  preventing  the 
infection,  likely  to  be  produced  by  putrid  ani* 
mals ;  to  these  birds  our  Saviour's  words,  doubt- 
less, allude, Wheresoever  the  carcass  iSf  there  will 
the  eagles  be, gathered  together;''  the  species  he 
had  iu  his  eye,  was  probably  the  Egyptian  Vul- 
ture,^ the  services  of  which  in  £gypt  are  strik- 
ingly described  by  Hasselquift.  After  noticing 
its  disgusting  appearance,  lie  says :  '*  Notwith-. 
standing  this,  the  inhabitants  of  Egypt  cannot 
be  enough  thankful  to  Providence  for  this  bird. 

^  See  liUrod,  to  EtU.  iv.  Lett,  xlix.       ^  Vultw  Barbatus, 

'  VuUur  perawpterust  Ll 
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All  the  plaoM  nmnd  Cairo  are  filled  with  the 

dead  bodies  of  asses  and  camels ;  and  thonsaBds 
o£  these  birds  fly  about  and  deroar  the  ca«eaan% 
before  they  putrify,  and  fill  the  air  with  noxious 
exhalatkttis/'  Belon  observes,  which  |»o¥es  thair 
prevaleiibe  there,  that  in  Palestine  thea|r  jdewonr 
an  infinite  number  of  mice,  which  weald  other* 
wise  be  a  gieet  pest  The  cognate  triba»  ^ 
eagles,  though  they  are  widely  dispersed,  have 
their  metropolis  in  more  northern  climates,  and 
are  distinguished  also  from  the  vultures,  by 
making  liring  animals  chiefly  tiMar  prey :  ior 
this  they  are  gifted  with  a  wonderfal  acutansi 
ol  sight,  and  indomitable  .slxength  of  wing,  aiid 
9£  legs  and  talons,  fitting  them  ftr  astatrishing 
velocity  of  flight,  and  'for  resistless  isffce,  when 
they  attaek  and  beer  off  their  prey. «  As  thef 
have  no  scent,  their  eyes,  are  oi'  iufiuite  and 
enable  tbent  to  disoem  a  sBoadl  ttfli  at  w  ahMit 
incredible  distance :  and  often  to  get  a  ctearer 
view  and  more  ^Kteosive  horison,  when  thsf 
leave  their  mountain  aeries,  they  aseeiid  to  a 
great  height.  M«  Ramond,  when  he  had  as- 
cended the  highest  pedi  of  the  Pyienees,  saw 
an  eagle  soaring  above  him,  flying  directly  in 
the  teeth  of  a  yioleiit  south-wester,  with  incoo*' 
ceivable  velocity. 

Another  genns  of  a  tropical  ty pe»  but  not  con* 
fined  to  the  tropics,  forming  a  striking  contrast 
with  the  gigantic  Ibrms  last  adverted  to,  consists 
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o£  the  noiMaNMis  qpecies  of  tlie^  brilliant  and  cH^ 

minntite  Hmnming  birde,  which  like  the  butter- 
flies, whose  analogues  they  are,  suck  the  nectar 
oftheiflairan.  Tfak, atricdy, Aneiioaii  gisiiw ii 
in  great  force^  also  without  the  tropics,  for  they 
abound  in  MeaacOf  and  go  northward  as  ftr  a$ 
Oaaadm,  and  aooliiwaid  as  far  as  Patagonia. 
There  is  no  northern  metropolis  for  any  analo- 
govrn  fom^  to  tlieaa  Irring  gems,  which  ooosthute 
the  ornament  and  life  of  the  new  world.  But 
the  old  shales  with  the  new,  in  another  beantifiil 
type  m  the  ringed  creation,  I  mean  the  Paitta- 
ceous  or  Parrot  tribes,  which  chiefly  support 
lheinaelv«B  upon  finiits,  and  abound  in  all  tio* 
pical  countries,  these  the  Creator  lias  not  only^ 
inrarted  with  the  gsyest  coloois  and  {dnmage, 
but  gifted  also  with  the  power  of  speech,  at  least 
of  imitating  tlie  speech  of  man,  when  brought 
into  contact  with  hhoDi  Their  principal  reaideniee 
is  within  the  tropics,  but  not  coiiiined  to  them, 
as  many  are  found  in  New  Holland,  The  Aras^ 
arc  confined  to  the  new  worlds  and  one  of  its 
greatest  ornaments ;  their  plumage  being  the 
BM»t  brilliant  <tf  any  of  the  Psittaceans* 

An  analogous  tribe  oi  mammiierous  animals 
inhabits  the  same  station^  and  feeds  on  the  same- 
food  with  the  parrots,  these  are  what  Zoologists 
call  tiie  QuadnimaneSi  or  Pour-hand^^d  beasts^' 

1  Mocr0cercm», 
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from  their  oiteu  Ufiiug  their  hiod  as  weil  as  tbeir 
fim  ftet  as  hands/and  many  of  them  erea  lliiir 
tail.  This  tribe  includes  tlie  Moukeys,  Apes, 
an4  Baboons^  and  thougli  theae  do  not  imiUM 
man,  by  catching  his  phrases,  like  the  birds  last 
uained,  yet  they  mimic  all. his  aciiotis.  I  ha^e 
oAm  thaogbt,  when  I  hste  eTawnwrf  fignrea 
tliis  tribe,  tiiat  their  features  are  typical  of  the 
difibrant  kinds  of  Sace  ohaamUo  in  the  hnman 
species  :  as  far  as  relates  to  hoclf/  they  approach 
us»  but  in  the  spiritual  part  of  our  nature,  ele- 
vated by  high  eKpectations,  and  by  knowledgo 
not  contiued  to  this  globe  on  which  we  tread,' 
hut  travenBing  the  heavenSi  and  penetndang  ia 

tlioufthi  to  the  throne  of  Him  who  sitleth  upon 
them,  we  infinitely  exeeed  them. 

Those  animals  that  are  o£  a  pvodaeeons  or  oadv 
niyorous  character,  are  more  widely  dispersed, 
dian  many  of  the  herbivoroiis  ones,  in  hct  they» 
are  co-extensive  with  their  food,  I  do  not  mean 
specifically,  but  geneikally.  Though  the  IdM- 
and  the  Tiger,  and  the  lanner  feline  animals  am 
generally  tropical,  yet  tlie  Cat  is  naturalized 
ei^rywheie.  Though  the  Hyona  and  the  Jackal 
shrink  from  the  temperature  of  the  greater  part 
of  Europe,  yet  Wolves  and  Foxes,  as  well  as  the 
great  majority  of  the  canine  race,  are  found  in-- 
digeoous,  or  Ijiave  been  formerly  indigenous,  in* 
almost  every  part  of  it.  • 
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"M^tiy  more  instaaces  might  be  adduced  prov- 
vSg  Itaill  ajunab  hare  been  placed  afiginaUy  m 
certain  stations,  adapted  to  the  habits  resulting 
fsaok  theic  orgaoizatioa  and  genecai  stractore, 
tmn  which  wnrie  of  them  ham  sent  forth  their 
colpnies  far  and  wide,  while  others,  owing  to 
pecaliaritiea  in  tbeae  respects,  requiring  a  giveii 

temperature  and  kind  oi  ibod,  or  to  local  obsta- 
cles Stopping  their  further  progreas»  have  not 
wanderad  beyond  c^rtaia  limits. 

Having,  in  the  preceding  pages,  endeavooied 

to  account  for  the  dispersion  and  present  stations 
of  the  vaiioiis  members  of  the  animal  kingdom 
St  large,  not  to  kavie  the  subject  incomplete,  I 
must  next  make  a  few  observatioos  relative  to 
that  of  the  human  race. 

It  has  been  a  favounte  theory  ol  some  modern 
phj^^dogists  that  Qod  ikaik  not  fnmd$  of  Mi» 
hlood  all  nations  of  men  for  to  dwell  on  all  tke^ 
Jiice  of  the  ewth^'  but  that  there  are  diiierent 
of  men  as  rwdl  as  of  animals :  others^ 
who  do  not  go  quite  so  far,  suspect— tliat  at  the. 
last  gteat  deluge,  besides  Noah  and  his  family 
who  were  saved  in  the  ark,  some  others  escaped 
from  that  sad  catastrophe  by  taking  refuge  on 
some  of  the  highest  mountain  ridges  of  Asia  and 
Afiica,  and  seem  to  insinuate  that  from  these 
arose  the  three  principal  races,  the  Caucasian, 


Digitized  by  Google 


74  MOGUAVHICAL  AND  IjOCAI# 

the  Mwgol,  and  the  Negro,  that  now  hold  pofh- 
mmmon  <rf  imr  globe.^   I  shall  say  sumediing  in 

coutroveii^ioa  oi'  each  of  tlie^  theories,  begmaiag^ 
with  the  lait» 

This  indeed  furnishes  a  clue  for  its  ow  n  refu- 


1 

is  in  accofdance  with  the  Mosaic  account,  ttait 

from  the  families  of  the  three  sous  of  jVoah,  the 
natiou  ireie  diTided  in  the  earth  i^er  the  flood. 

The  author  of  the  above  theory  seems  disposed 
to  admit  the  truth  of  the  Mosaic  accouot,  but 
insinnalas  that  it  may  ham  been  only  intended 
to  instruct  the  Israelites  in  the  history  of  the  race 
to  which  they  bdonged,  while  that  of  other  race* 

may  have  been  passed  over  in  silence.  It  is  too 
much  the  fashion,  in  this  sceptical  age^  to  evade 
the  iacts  that  are  most  deafly  rarmled  in  scri^ 
ture,  by  saying  the  language  must  not  be  taken 
strictly  nor  intsfpreted  literally,  even  when  it  ie 
concerning  events  in  which  there  is  no  room  for 
metaphor.  One  would  think  that  the  terms  in 
which  God  foretold  the  deluge  weie  of  tUs  de- 
scription. And  belwld  /,  emn  I^  do  bring  a 
Jhod  of  mmien  mpm  the  earHi,  to  dmrog  all  flesh 

wherein  is  the  breath  of  life  from  under  heaven ; 
and  every  thing  that  ie  m  the  earth  ehaU  die/' 
And  mgein — Amd  ds  waters  pretmibd  moeai- 
ingUf  upon  the  earthy  and  all  the  high  hills  that 
were  under  the  whole  heaven  were  covered :  ^^tem 

1  OutUnei  of  Ht$t.  Cab,  CycL  ix,  4* 
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€ubi^  ,mfmmriB  4Ud  the  wat&rs  premU^  md  M« 
Mmintamsi  mam\  eommdr   It  is  alto  stated 

mBiy  living  sub&tcmce^  both  man  and  cattle^  &c.» 
WOB  duircifed  /r0m  the  mrth^  and  thtd  Nmh  m/jt 

remained  (dive,  and  they  that  tvere  ivith  him  in  the 

m-jk*  Caa  language  be  uuxe  definite  and  ex- 
press? ' 

W  liat  can.  be  more  absurd  than  that  an  ark 
should  b0  aecoMBry  for  the  saving  ot'  Moah  and 

his  family,  and  a  w  orld  of  aiiiuials,  to  be  stored 
with,  a  vast  aiipply  oC  provision*  when.they  might 
ham  asonped  according  to  Ais  hypothesis  by 
taking  refuge  on  the  summit  oi  some  lofty  moun- 
tain teinhichlHTine  Wisdom  might  hate  diraoted 
them  ? 

These  is  no  occasion  whatenrer  for  such  an 
H  y  pottifisis  to  aoooQQt  &r  the  dispersion  of  man- 
kind and  their  breaking  into  nations.  Two  chap- 
teia  in  the  book  of  Genesis^  set  the  whole  matter 
in  a  clear  light,  both  as  to  the  iir^  cause  of  their 
separation,  and  die  tearioos  tribes  into  which  they 
separated,  in  wUeh  we  can  tmce  the  names  of 
many  nations  still  in  existence.  From  Babel 
cnch  in  iuB  time  took  the  coime»  in  that  direc- 
tion, however  led  by  circumstances,  that  Provi- 
dence had  decreed.  Enrope  became  at  last  the 
head  quarters  of  the  descendants  of  Japhet, 
Asia  of  those  of  Shem,  and  A&ica  ol  those  of 

^  Chap.  X.  XI. 
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Ham ;  the  bhemite&  in  the  lapse  of  ages,  pass- 
ing oyer  to  America,  were  the  piogenitors  of  the 
red  or  copper  race  of  that  coutiiient.  Nor  were 
there  any  insunnountaUe  obstacles  in  the  wvy 
to  prevent  the  peopling  of  the  globe  from  one 
common  stock.  Supposing  Babel  or  Babyloo 
to  haye  been,  so  to  speak,  the  centre  of  irradia- 
tion— how  easy  was  the  transit  for  Ham  s  de- 
scendants into  Africa  by  the  Isthmus  of  Sues ; 
into  Europe,  the  path  was  still  more  open  for  those 
of  Japbet ;  and  as  the  stream  of  population 
spread  to  the  East,  the  passage  to  America  was 
not  difficult  to  those  wiio  had  arrived  at  Behrings 
Straits.  Bat  in  all  these  countries  mixtures  with 
the  aborigines  have  probably  taken  place,  either 
from  the  irruption  and  .colonizations  of  great 
conquerors,  the  spread  of  commerce  and.similar 
causes,  which  naturally  tend  to  produce  varia^ 
tions  in  races  from  the  primitive  type*  Hence 
writers  on  this  subject  now  reckon  six  races  dis- 
tinguished by  their  colour,  viz.  a  white  race ;  a 
tawny  race ;  a  red  race  ^  a  deep  brown  race  ^  a 
brown-black  race ;  and  a  black  race. 

This  leads  me  to  the  other  theory  alluded  to 
above,  that  there  are  different  spec  ies  of  meu  as 
well  as  of  other  animals.  The  principal  ibiaa- 
dation  upon  which  those  naturalists  haye  built 
their  theory,  that  have  adopted  tiie  opinion, 
that  there  are  several  distinct  species  of  men 
originally  created,  is  not  only  their  colour,  but 
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likewise  certain  parts  of  their  structure,  which 
are  found  to  vary  in  different  races*  such  as 
the  shape  of  the  head ;  the  prominence,  more 
er  lessi  of  the  jaws,  producing  different  facial 
aiigl^ ;  the  comparative  length  of  some  of 
the  bones,  and  shape  oi  the  leet;  the  degra-^ 
dation  of  intellect ;  the  peculiar  acuteness  of  the 
senses ;  the  tenacity  oi  the  memory ;  and,  to 
name  no  niore,  the  appropriation  of  a  peculiar 
species  of  parasitic  animal  to  a  peculiar  race.* 
Various  are  the  circumstances,  which,  in  the 

progress  of  geiieralions,  tend  to  produce  differ- 
ences between  the  different  races  which  are  now 
foniid  inhabiting  our  globe,  without  having 
recourse  to  a  theory  that  boldly  contradicts  or 
nullifies  the  word  of  God ;  since  the  Scripture- 
expressly  declares,  that  God     hath  made  of  one 
Uood  all  nations  of  mm^far  to  dwell  on  aU  the 
face  of  the  earth,  and  hath  determined  the  times 
hefore  appointed^  and  t/te  bounds  of  their  Aabi-^ 
tation.''    Climate,  the  elevation  of  country,  its 
soil,  waters,  woods,  and  other  peculiarities ;  the. 
food,  clothing,  custtmis,  habits;  way  of  life,  and 
state  of  civilization,  often,  ol  its  inhabitants,  pro- 
duce effects  upon  the  latter  that  are  important 
and  durable,  and  contribute  to  impress  a  pecu- 
liar character  upon  the  different  races  of  mmi 

■ 

*  See  N.  Diet.  I^Hist.  Nat  zv.  150,  Article  Homme,  White's. 

Regular  GradalioH  in  Muh^  &c.  S.  2. 
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m  well  as  animals,  that  inhabit  our  globe,  and 

will  accouot  for  many  distinctionSy  which  indir 
oate  that  sach  an  indiTidnal  bdongs  to  sach  a 
people.  But  these  circumstances  will  not  explain 
and  aattsfactonly  acoount  for  all  the  pecnliar 
characters  that  distinguish  nations  from  each 
other, »  without  having  recourse  to  the  will  of 
a  goyeming  and  all-directiag  Power,  inftii- 
encing  circumstances  that  happen  in  tlie  com- 
mon course,  and,  aocording  to  the  established 
laws  of  nature,  to  answer  the  purposes  of  his 
Providence.    When  he  omfounded  the  speech 
and  language  of  the  descendants  of-  Noah,  con- 
gregated at  Babel,  he  first  made  a  division  of 
mankind  into  natims ;  ^And  from  Uimee  did 
Jekewh  scatter  ikem  ahroad  npm  ihefkce  of  aU 
the  earth,''  The  same  Divine  Power  that  etiiected 
this  distinction,  which  may  be  called*  the  origin 
of  nationality,  also  decreed  that  nations  sliould 
be  further  separated  by.  diffiBfenoea  ef  Ibrm  and 
colour,  as  well  as  speech,  which  diflferences  ori- 
ginated not  in  any  change  operated  mkaculoudy, 
but  produced  by  mbmut  canscs,  under  die  diree- 
tion  of  the  First.    When  we  are  told  expressly 
that    The  hairs  (f  mcr  hmi  are-ail  numbered/' 
and  that  in  God's    Book  all  our  members  are 
wriiteuy  '  we  learn,  what  in  common  parlance  we 
acknowledge,  that  it  is  according  to  God's  will 
that  we  are  made  so  and  so.  That  persons,  who, 
in  some  one  or  other  of  their  parts  and  orgaafl^ 
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fidiilril^aii  appronmatioii  to  racea  different  horn 

tiiat  to  wiiicli  thqy  belong,  as  thick  lips,  a  pro* 
miiUBiit  fiEKsial  angle,  a  diffienenoe  in  the  lelattve 

proportion  of  certain  bones  to  each  other,  the 
cucUug  of  the  hair,  and.  the  hke,  occur  in.  aU 
{ilac6fi»  must  be  obvioua  to  erery  one>.wbo  nm 
his  eye3  and  inteiiect.  It  is  evideut  th^U  all 
these  TariatioM  ase.  produced  by.  cireumaUmoee 
that  we  caiiiiot  lully  appreciate.  Even  m  ani- 
malflv  tliare  is  ai^  much  diflBmnoe  in  general 
ebmcterft  between  the  Arabian  steed  of  high 
Uoady  line  ibrm,  indomitable  spirit,  and  winged 
flpeed,  and  the  bxewer^s  dmy^JionBe,  of  a  ebrikjngly 
opposite  character,  as  there  is  between  the  Euro- 
pean high-bred  gentleman  and*  the  AMcan  n^gva^ 
lEhe  long-legged  pwine  of  France,  though  exhi* 
bitiag  such  a  marked  ditierence  .in  the  relative 
length  eif  some  of  their  bonea,  ave  atill  the  same 
species  with  the  short-legged  swine  of  England* 
The  aame  .argument  is  strengthened  bjr  - the  infif 
nite^itarieties  of  the  dog,  the  erect  ears  of  the  tame; 
and  i2eoun^bent  ones  of  the  wild  horse/  It  is 
evident,  thevefixre,  from  fact  and  from  what  ordi* 
narily  happens,  that  there  are  powers  at  work  at 
and-after  conception,  and  while  the  fcetos  is  in  the 
womb,  that  can  produce  variations  in  the  same 
people,  approaching  to  those  that  distinguish  the 
Negro,  the  red  man,  or  the  brown  map ;  whioh, 

*  Sceabovc,  p.  60. 
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indeed,  can  produce  fomui  much  more  sbgdiff 

and  extraorclmary ;  ibr  instance,  the  mousters  that 
WHnetimes  make  their  appearance  m  the  wuddi 
as  the  Siamese  youths,  children  with  two  heads, 
&c.  The  mysterious  iuilueace  that  the  excited 
imaguiBtion,  or  pasabna^  or  appetites  of  the  wxh 
ther,  liave  over  the  foetus  in  her  womb,  is  well 
known,  and  produces  yery  extraordinary  coDse^ 

quences,  and  malformations,  and  monstrosities. 
When  we  consider  that  all  these  facilities,  if  I 
may  so  speak — these  tendencies  to  produce 
variations  in  the  foetus,  are  at  the  disposal  of 
Him»  who  upholds  all  things  by  the  word  of  hii 
power,  and  turns  them  to  the  fulfihnent  of  his 
own  purposes,— we  may  imagine  that  thus  new 
types  may  be  produced,  which  pay  be  continued 
in  the  ordinary  way  of  generation  ;  according  to 
that  obserration  of  Humbddt,  that  The  exchi- 
sion  of  all  forei<_iii  mixtures  contributes  to  per- 
petuate varieties,  or  aberrations  fiom  the  common 
standard/'^  That  what  at  first  were  fimitly 
characters,  accompany  the  race  when  grown  into 
a  nation,  is  evident  firam  the  case  of  the  Jews, 
who,  wherever  dispersed,  exhibit  certain  common 
charactm  by  which  they  are  every 
known ;  and,  with  respect  to  compleoEion,  they 
are  said  to  vary  according  to  the  climates  in 
which  they  reside.  A  singular  exception  to*  this 

I 

'  Pemmal  Tkavds,  v.  ih  566. 
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m  fiirjuibed  by  .tiie  black  Jews  of  Malabar,  m&a- 
liofifid  by  Dr.  Buchanan.  At  CocluDy  be  says, 
there  are  two  classes  of  Jews,  the  wkite  and  th€ 
Uftek  Jews.   The  latter  are  sappoaed  to  have 

ai'rived  in  India  soon  after  tlie  Babylonian  cap- 
tivity ;  at  leafit»  tbey  have  that  traiUtioQ  amougat 
ttflVy  which  fleems  confinned  by  the  fact  that 
they  have  copies  only  of  those  books  of  the  Old 
Tefltament  which  were  written  previously  to  the 

captivity.  The  white  Jews  emigrated  from 
iuuope  to  India  ia  later  ages.  Now  bore  is  a 
lingular  fact,  that  in  tibe  lapse'  of  so  many  ages 
a  white  or  tawny  race  has  become  black.  Mr. 
White  endeavowB  to  account  fixr  such  an  aberr 

ration  from  his  principle,  that  colour  does  not 

leeult  from  dimate,  by  an  observation  not  alto* 
gether  fimnded  in  fiust — namely,  that  the  Jews 
hffva  gained  proselytes  in  every  country  in  which 
they  have  resided,  and,  being  at  liberty  to  many 
those  proselytes,  this  would  produce  mixed 
breeds.  But  though  the  Jews,  in  our  Saviour's 
time,  would  compass  sea  alid  land  to  gain  one 
piQsdyte,  this  has  not  been  their  character  since 
the  deetruotjon  ai  Jerusalem,  and  we  never  hear 
now  of  their  making  proselytes.  Indeed,  these 
U%ek  Jews  of  Cochin  seem  to  have  been  settled 
there  long  befiNre  any  white  ones  came  to  that 
I^ace. 

With  regard  to  the  degradation  of  the  intellect, 

and  the  peculiar  acuteness  of  the  senses  of 

VOI«.  I.  o 
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mflDiory  of  certain  lacei ;  thcic  funusb  no  pcoof 
whalerar  of  specific  distiiictioiiB,.  or  that  tiiejr 

could  not  be  desceaded  from  tUe  comuum  an- 
cestor of  onr  ipeciet. 

Humboldt  has  an  important  observation  wiiicli 
will  OKplain  how  this  might  happen  witfioot 
having  recourse  to  such  a  suppontkm.  Speak* 
ing  of  tke  barbarism  of  certain  tribes  of  Ame* 
ricans  and  Asiatics*  he  obemes  >— The  bar- 
barism that  prevails  throughout  these  diflferent 
regions  is»  perhaps,  less  owing  to  a  primitiYe 
absence  of  all  kind  of  civilization,  than  to  the 
effects  oi  a  long  degradation.  The  greater  part 
of  the  hoides*  which  we  designate  under  the 
name  of  savages,  descend,  probably,  from  nations 
more  advanced  in  cultivation*"^  And  in  another 
place : — "  If  it  be  true  that  savages  are  for  the 
most  part  degraded  races,  remnants  escaped 
from  a  common  shipwreck,  as  their  languages, 
their  cosmogonic  fables,  a  crowd  of  other  indi- 
cations seem  to  prove." 

Now,  what  is  it  that  degrades  man,  and  causes 
him  to  make  an  approach  towards  the  brute? 
Setting  up  sense  above  reason  and  intelleet; 
sight  above  faith;  this  world  above  the  next. 
Experience  teaches  us,  that  those  fiunilties  q£ 

our  nature  that  are  mosL  cultivated,  Ijecome  most 
acute.:  if  intellectual  pursuits  are  neglected,  the 

»  Personal  Travels,   E.  T.  iii.  208. 
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iatelkct  itsrif  becomes  weakened ;  in  proportibii 

as  the  senses  are  exercised,  they  are  strength- 
ened; in  proportion  as  the  pleosares  they  aSBind 
as  stand  high  or  low  in  our  estimation,  we 
graduate  towards  the  brute»  which  knows  no 
pleasures  but  those  of  sense,  or  towards  the 
angel  who  knows  no  pleasures  but  what  are 
spiritual.    There  is  a  gtcyrerning  principle  an 

man,^  originally  enthroned  in  him  by  his  Creator, 
and  to  whose  away  the  senses  were  originally  in 

■ 

eomplete  subjection.    But  when  man  fell,  a 

struggle  was  generated,  the  lower  or  sensual  part 
of  his  nature  striying  to  gain  the  rale  orer  him, 
and  to  dethrone  the  higher  or  intellectual.  This 
is  the  law  in  our  m&nbers  ivatrii^g  agiumt  the 
km  mr  mmdy*  mentioned  by  the  Apostle. 
Now,  we  know  that  the  same  individual,  at 
different  periodsof  life,  may  be  directed  in  his 

actions  first  by  one  and  tlieii  by  the  other  of 
these  laws ;  he  may  begin  in  sense,  and  end  in 
spirit,  of  Tice  vereft.  If  the  former  takes  place 
in  him,  his  nature  and  character  are  elevated, 
ami  he  is  become  more  intellectual ;  if  the  latter, 

they  are  degraded,  and  he  is  become  more 
sensual  and  nearer  to  a  brute,  and  yet  in  both 
cases  he  remains  the  same  man  as  before;  his 
species  is  not  altered.  Apply  this  to  nations, 
will  it  f<rilow>  because  one  is  now  generally  gifted 
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wiUi  a  gfeater  degree  of  midkcty  and  aondwt 

remarkable  for  more  acute  sensation,  that,  there- 
fore, they  caimot  be  dierived  £rom  a  Gomimm 
origin?  Nations  are  often  led  by  eaetom  aa  irnU 
as  individuals ;  they»  therefore,  usually  walk  iit 
the  path  that  thehr  anceston  hove  tiod  be&ce 

tliem,  and,  from  circumstances  connected  with 

thisy  it  happeud  that  mma  apply  their  fcusultim 
to  higher  pnraiita  than  otheni.  Thoie  that 
chiefly  cultivate  the  iateliect  improve  it  by  that 
▼efy  act;  while  those  who  are  principally  cos- 
gaged  in  pursuits  that  require  the  constant  and 
skilful  use  of  the  ocgsns  of  sensation  acquire  a 
degree  of  expertness  in  that  use  not  to  be  met 
with  in  the  others ;  but  the  intellect  being  em- 
ployed only  upon  low  objects,  becomes  haUtnaUy 
degraded,  and  loses  all  taste  for  things  that  are 
not  Yisible  and  tangible^  Though  in  an  iodi* 
▼idual,  or  in  a  long  sneoesnon  of  individiials,  this 
might  not  produce  a  perceptible  contraction  axui 
mon-developement  of  the  organ  of  the  inteUeot»  or 
in  the  chamber  that  contains  it ;  yet,  in  the  lapse 
of  ages  and  generations,  this  efiect  woold  grada- 
ally  be  produced,  for  if  an  ocgan  is  not  used  for 
a  long  course  of  years,  it  becomes  contracted, 
and  flpom  long  habit  unapt  to  peffoim  its  natural 
functions.  Some  American  nations,  by  the  ap- 
location  of  boards  proporly  shaped,  depsem  the 
skiiH-bone  of  their  infants,  thinking  a  flat  head 
a  great  beauty,  whence  the  tribe  is  distinguished 
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the  name  Pallotepallors,  or  Flat-liesd^* 
OtfaeES,  by  the  same  means^  give  th^  a  conical 
im;  there  ia  no  difliealty^  theielbre,  in  con- 
ceiving that  with  a  gradual  contraction  of  the 
hnisk^  that  of  the  tknll  might  take  place  in  the 
foetus,  which  would  accommodate  one  to  the 
ntfaer.  With  regard  to  the  mconory,  it  is  not 
wonderful  that  a  being  who  occupies  his  time 
md  intdlect  with  lew  objects*  should  have  a 
nore  distinct  recollection  of  certain  ev«nts»  tfian 
one  whose  attention  is  more  divided.  It  may 
he  obserred  of  the  lower  orders  in  genend,  thai 
their  memory,  for  the  same  reason,  of  matters 
vilfain  their  own  sjAere  of  comprdiensaQn,  is 
often  more  clear  than  that  of  persons  better 
educated  and  informed. 

I  remember  the  case  of  a  negro  who  resided 
near  Bury  St.  Edmunds,  who  was  an  educated 
loan,  and  published  a  Tolnme  of  poems  by  sab- 
scription,  which  did  him  no  discredit.^  Hence, 
it  is  evident  that  there  is  a  diflRorence  o£  capacity 
in  negroes  as  well  as  whites,  which  admits  of 
anproyement  fhnn  instruction  and  study*  wh#n 

they  come  among  civilized  people.  Little  stress 
will  be  laid  on  the  parasite  of  the  negroes,^  being 
qiecifically  distinct  from  that  which  infests  the 
whites,  when  we  reflect  that  the  horse  and  the 
ox  have  different  insect  parasites  and  assailants 

■ 

^  He  was  celled  JgnmUui  Stmeho*   '  PMenhu  Nig/ritttrum. 
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in  difflarant  diiDatoa.  Tkefeii  a  tune  fixed  upon 

ill  the  (liviue  counsels  when  the  curse  shall  cease; 
iMid  it  will  then  be  Ibund  thsA  by  reveraing  tbe 
comae  that  hM  degraded  so  nmoy  natioiw,  tke 
apastacy,  namely,  from  God  to  idolatries  of  the 
most  debawng  kind—^which  bad  yieLded  them  up 

a  prey  to  sensuality,  clouded  their  understandings, 

aiid»  inatead  of  uiuTersal  good-will,  has  tauglU 
them  to  regard  those  that  are  not  ci  their  own 
tribe  or  caste  as  objects  of  just  hatred  and  injury 
— when  this  coarse  has  been  rerersed  and  they 
are  brought  back  to  dod,  which  will  take  place 
in  hia  time  and  at  his  word ;  and  by  the  means 
and  instruments  that  he  empowers  and  com* 
missions,^  they  will  become  more  eleyated  in 
their  character,  and  assume  a  higher  rank  among 
the  nations :  and  they  will  make  good  their  claim 
to  the  same  inheritance  with  the  oth^  mfimbeos 
of  the  Oiristian  fimiily.  He  who  deeieed  the 
end,  decrees  also  tiie  meaos.  Vkkm  Ute  Lord 
ga»€  the  wordf  great  ^weu  the  eampany  of  thorn 
thai  published  it.  This  was  the  case  at  the  iirst 
preaching  of  the  Grospel,  when  the  gross  darkmaHB 
of  heathmi  idolatry  cohered  the  earth ;  this  also 
was  the  case  at  what  may  be  called  its  zepuhli- 
cation  at  the  time  of  the  Re£bcniaftaon«  when  the 
gross  darkness  of  papal  idolatry  had  alnxoiit  put 
out  the  light  of  tmdiin  the  church ;  and  sa  shall 

1  See  Appendix*  note  16w 
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k  be  BgtiOf  AoalA  another  and  p^hapa  last 

cloud  of  error.  enTolope  thiQ  world  with  darknass^^ 

may  we  not  Lope  that  it  will  be  followed  by  that 

^pfly  tiiiia»  forbid  by  the  pioplieft,  whmr-tAe 
bmUedge  of  ihe  Lord  $hmU  cover  the  earth  ms  the 
wtUers  cover  ihe  sea?  The  old  curse  on  Uam's  Qfl> 
spring  shall  then  cease,  he  shall  no  longer  be  a 
seiTaat  of  servants  to  his  brethren  ;  then  shall  the 
ciine  ako  that  haa  driren  the  children  of  Abra- 
ham after  the  flesh  into  every  region  of  the  globe, 
ceases  and  they  shall  look  on  hiin  whom  they 

piercedj  and  be  restorc^d  to  the  favour  of  their 
Ciod»  and  to  their  own  landr  £uid  next,  in  its 
own  day,  the  original  eursey  also  prononnced  upon 
Adam  and  his  posterity  shall  be  obliterated  and 
done  away  Ibr  aver. 

Taking  ,hU  the  circumstances  I  have  noticed 
ato  eoDflideiBtuNit  I  trust  I  haTO  made  it  dear, 
that  the  vaiiations  observable  in  the  dilibrent 
lacea  of  ineii  aienot  of  auch  a  natnre  aa  to  render 

it  impossible,  or  improbable,  that  they  should  all 
have  been  derived  irom  a  common  stock  ^  and  that 
the  degradations  observable  in  some  of  them,  and 
iq^proxioiation  to  the  highest  of  the  brutes,  was 
caused  not  by  the  will  and  fiat  of  the  Cretator, 
but  by  their  uvvii  wilful  departure  from  him,  and 
Tolnntary  self-dobaaemral.  Because  thq^  did  moi 
like  to  retain  God  in  their  knowledge,  he  gave 

^  See  Appendix,  note  17.         *  Bee  Appendix,  note  IS. 
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$im  aim*  to  a  r^obaie  mmd  So  do  ikm  tkkig^ 
thMi  are  not  'eommient:  fbrther,  that  with 
ageci  to  tboee  characters,  which  difttingiiiflh  one 
aatioii  Iran  another,  they  may  be  attiibiitod  to 
the  action  of  physical  caubu>  duectcd  by  the 
Deity :  who^  to  ose  the  langnage  of  a  pjioM  and 
excellent  poet, 

Ikm  tliRRigli  ail  life,  extendi  tbnmgh  all  eztmt. 
Spreads  uadifidadt  opeiatie  itatpaat. 


There  is  another  interesting  subject  connected 
with  the  geography  of  animals^  which  n»y  find 
its  place  here ;  a  subject  than  which  none  shows 
more  evidently  or  strikingly  the  hand  of  a  benefi-^ 
cent  and  ever  watchfol  Prondence,  holding  the 
reins ;  and  upon  certain  occasions  and  at  certain 
fleaaon0»  directing  varioas  ammab  to  change  their 

quarters,  and  seek  often  in  distant  countries  a 
more  genial  climate,  in  which  they  may  give  birth 
to  their  young,  or  find  a  better  iopply  of  food  Ibr 
their  own  support.  I  shalU  therefore,  now  devote 
a  few  pages  to  the  migratimu  of  animab* 

The  most  general  principle  that  causes  emigra- 
tion is  common  to  man  and  animals.  When 
a  country  is  over-peopled,  and  can  no  longer 
maintain  its  inhabitants,  unless  some  means  can 
he  devised  at  home*  by  which  the  pieflsaie  may 

be  liglUened,  and  the  suffering  classes  enabled 
to  procure  the  necessaries  of  life,  there  must  in- 
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;€i9itehty  be  some  mtbreak ;  when  the  riveig  can 

no  longer  be  contained  within  their  natural  chan- 
u/ei  they  will  overilaw»  and  spread  desolati<N9i 
aiiNbid»  till  they  hame  passed  away  and  found  a 
place  in  the  great  receptacle  of  waters.  Thus,  in 
skMient  tfancs,  the  great  northern  hiye  sent  forth 
its  numberless  swarnis,  and  overturned  and  di- 
vided mskoog/Bt  them  a  considerable  portion  of 
that  mighty  empire  which  extended  its  iron 
sway  oyer  the  iairest  portion  of  the  giobe.^ 

With  regard  to  their  migrations,  animals  may 
be  divided  into  two  classes.  The  first  will  cofisist 
of  those  that  migrate  Mma%,  under  a  certain 
pressure ;  and  the  second  of  those  diat  migrate 
periodically,  or  at  certain  seasons. 

1.  Of  the  first  description,  are  those  infinite 
armied  of  Locusts,  which,  when  they  liave  laid 
hara  one  country ,  as  an  overshadowing  and  daik 
cloud  pregnant  with  the  wrath  of  heaven,  pass  on 
to  another ;  mighty  conquerors  of  old,  of  whom 
they  were  the  s3Fmbols,  ftom  Sesostris  to  Senna* 
cherib  and  Nebuchadnezzar,  also  mark  their  pro- 
gress by  devastation  and  min ;  tonse  the  gtaj^ic 

lunguage  of  tlic  prophet — "  The  laud  is  as  the 
gturdm  oj  Jbidm  before  tkemf  and  behind  tkem  a 
detolmie  wttdemese*^ 

This  plague  has  generally  been  considered 
as  faelopging  to  the  dd  wortd,  in  which  they 

*  See  Appendix,  note  19. 

A  See  OD  Uie  LocuiU  Jnirod.  to  £nt*  I  Lett.  vii. 
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Dr.  Richardson  inform^  me,  according  to  the 
ieport<tf  the  Indians,  beeoming  prevalent  about 

once  in  twenty  years,  which  committed  great 

devastations  at  lord  fekikirka  colony  oi  lied  river, 
90  high  as  latitiide  52^*  They  made  their  fimt 

appearance  in  vast  flights  coming  from  the  plains 
te  the  westward,  and  soon  destroyed  the  esopa  itf 
grain,  and  every  thing  green.  They  re-appeared 
iat  three  or  four  successive  summers*  each  year 
in  smaUer  mimbem,  and  now  &r  several  years 
they  have  not  been  seen. 

These  wefe  evidently  insects  of  the  same  oirder 
aiid  tribe  with  the  locust,  though  perhaps  of  a  dif- 
ferent genus;  but,  probably  the  tradition  of  the 
Indians  might  rdate  to  another  North  Ammoan 
devastator^  which  is  also  called  there  the  Locust, 
but  bdongs  to  a  genus  beh>ved  by  the  Greeks  £(nr 
its  song,  and  hated  by  the  less  imaginative  Romuus 
for  its  stunning  noise»  whioh  may  be  called  the 
Tree  Locust ;  a  species  of  which  is  said  to  ap- 
pear»  about  once  in  every  seventeen  years,^  iu 
such  prodigious  numbers  as  to  do  incalciilahle 
damage  to  the  fruit  and  foirest  trees,  in  which  it 
deposits  its  eggs,  and  upon  which  it  feeds  inter* 
nally  in  the  grub  state,  but  the  oral  organs  of  the 
perfect  insect  are  only  calculated  fos  suction. 

Amongst  quadrupeds,  the  analogues,  in  some 

^  Cicada  septendacim* — L. 
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fMyecte»af  the  kxaigto,  are  the  XgwiwiVy^,  a  kind 

of  mouse  or  rat.    These  little  animals,  which 

waUy-  inbahit  Ifae  mamitaiiie  of  Korwey  and 

Lapland,  in  certain  seasons,  emigrate  in  prodi- 
gious niuabeift  to  the  south;  the  laoet  commoii 
tpeoies^  is  said  not  to  lay  up  any  vinter'atora, 
but  to  £6m  burrows  under  ground  in  summer, 
and  under  the  snow  in  wmter  in  search  of  isod ; 
but  that  found  in  Kamtsciiatka,*  which  is  larger 
than  a'mt,  is  atated  to  be  occupied  durii^  the 
summer  iu  laying  up  provisions  fur  tlie  winter 
in  holea  .under  .the  turf  divided  into  compart- 
ments, they  consist  of  various  kinds  of  roots, 
some  evea.rpoisouous,  but  which  agree  with  this 
sainialy  and  of  which  it  ooUeeta  from  twenty  ' to 
tiiirty  pounds.    It  is  called  in  Kamtschatka  Te* 
gnlekitch.   In  fine  weather  its  inatmct  teaches 
it  to  spread  its  harvest  ul  routs  in  the  sun  to  dry 
and  fit  th^  fiir  keeinng.  When  these  diffimnt 
species  of  Lemmings  make  their  excursions,  which 
take  place  only  in  certain  years  and  seasons,  and 
in  different  directions,  the  species  last  mentioned 
going  towards  the  west»  the  others  towards  the 
sondi,  like  certain  anta,  they  always  march 
straight  forward,  neither  turning  to  the  right 
hand  nor  to  the  left»  and  if  their  comae  is  inter- 
rupted by  a  river,  they  cross  it  by  swmuiiiug. 
The  oommon  Ijemniinga,  when  tliey  migratei  are 
regarded  as  a  terrible  scourge ;  they  devastate 
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the  fieids  and  gaidieii«»  TQin  the  faaiTeil;,  and  only 

what  is  kept  in  the  houses  escapes  them,  into 
these  happily  they  never  auler.  Their  nnmba; 

is  so  prodigious,  that,  when  they  die,  the  air  is 
infected,  and  much  sickness  is  the  oonaeqneiiMi 
All  this  tribe  of  mice  appear  to  live  on  roots, 
bulbs,  grain,  nuts,  kc  and  have  generally  a  very 
shorttnL 

The  Campagnol,^  or  short-tailed  rat  of  Pennant, 
is  equally  destructive;  in  some  years  their  nam* 
hers  are  so  prodigious,  that  they  overflow,  as  it 
weie,  a  whole  district,  and  by  their  ravages  pio* 

(luce  famine  and  desolation.  This  effect  is  stated 
to  have  been  produced  in  certain  parts  of  Fianee 
where  an  extent  of  forty  square  leagues  was  Ae* 
vastated  by  them.  In  their  progress  these  ani- 
mals are  preyed  upon  by  the  predaceoos  quadra* 
peds  and  birds,  by  whose  incessant  attacks  their 
Dombers,  in  ordinary  seasons,  are  kept  within  the 
bounds  assigned  them  by  the  Creator,  as  are  the 
Locusts  by  the  Locust-eating  Thrush,^  and  tli^ 

Aphides  or  Plant-lice  which  may  be  denominated 
the  Locusts  of  Britain,  and  which  are  stated 
sometimes  almost  to  darken  the  air,  by  the  lady* 
birds  and  aphidivorous  flies. 

All  these  migrations  are  produced  by  adiffisnat 
cause  irom  those  periodical  ones  which  take  place, 
after  certain  intervals,  or  at  certain  seasons,  in 
various  other  animals  of  every  grade ;  and  though 
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1 4ieuetty  of  fiiod,  or  akiaiteiied  mccmniCaiiees  or 

accommodations  may  be  the  impelling  motives, 
y«t  tbfiae  are  produced  by  an  unuMial  increfifle  in 
Ike  mimben  of  the  migrating  spedea,  to  that 
tbiey  are  driven  to  seek  an  outlet  by  which  their 
anpenmmeiaries  may  paw  off  and  rdioTe  thom 

from  the  pressure,  or  the  whole  population,  de- 
aerting  an  exhausted  country^  may  flfttaWiflh 
tbfBnidTei}  in  better  quartern. 

In  all  the  instances  that  I  have  here  adduced, 
Hbm  object,  at  the  first  bluah,  as  fitr  as  the  Deity 
may  be  supposed  to  be  concerned  in  these  out- 
bmftkfi»  appears  rather  punitive  than  beaefioaot,. 
bi^  when  we  dip  below  the  snrftee,  and  look  to 
ultimate  cousequeuces,  what  appears  to  be  alto- 
gether an  evil,  instead  of  a  dark  side,  turns 
round  and  shews  one  bright  with  good.  It  is 
Inie,  in  some  cases,  the  object  is  punishment  of 
an  offender,  and  in  hopeless  cases,  the  sentence 
is  pronounced,  Ctit  it  down,  why  cumbered  U 
Sis  grmmd.''  But  before  this,  Divine  Mercy, 
l^ich-willeth  not  that  any  should  perish,  employs 
those  Gonectives,  which  at  the  same  time  that 
they  give  pain,  and  wear  the  appearance  of  evil 
and  punishment,  tend  to  produce  that  change  of 
the  mind  and  couTersion  of  the  heart,  that  will 
reconcile  the  sinner  to  God,  and  ensure  to  him 
the  Uessed  inheritance  of  his  children.  But 
temporal  good,  as  well  as  spiritual,  is  often  the 
result  of  these  visitations,  the  devastations  of 
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which  they  afe  the  iiMilaraineiits^  as  was  obsemi 

by  Sparrmaa  of  the  locusts,  are  often  followed 
hy  fertility,  and  thcf  feaffol  scourge  is  rejriaced 
by  Amalthea's  horn. 

d«  We  are  next  to  consider  those  migrations 
that  take  place  periodically,  and  usually  at  certain 
seas(»)s  of  every  year ;  the  general  intention 
which  app^fs  to  be  a  supply  of  food,  and  ofkeB 
a  temperature  best  suited  to  reproduction.  Pro- 
Tidence,  in  this,  taking  care  that  their  instiBCts 
shall  stimulate  them  to  change  their  quarters, 
when  these  two  objects  can  be  answered  at  liie 
Same  time,  aiid  by  a  single  removal. 

In  North  America,  that  £^ocious  and  lion*like 
animal,  the  Bison,^  called  there  the  Suffalo, 
forms  regular  migrations,  in  immense  herds,  froia 
nordi  to  soath,  and  frmn  the  mountains  to  Ae 
{dains,  and  alter  a  certain  period  returns  back 
again.  Salt-springs,  usaally  called  sait^Ueks  or 
salines,  found  in  a  clay,  compact  enough  f(Hr 
potter^s  clay,  are  much  frequented  by  these 
animals,  whence  they  are  called  Buffalo  salt- 
licks. Dr.  Richardson  informs  me  that  the 
periodical  movements  of  these  animals  are  regu- 
lated almost  solely  by  the  pastures :  when  a  fiie 
has  spread  over  the  prairies,  it  is  succeeded  by  a 
fine  growth  of  tender  grass,  which  they  are  sure 
to  visit.   How  the  Bison  discovers  that  this  has 

■ 

^  Bo9  Ametkaam. 
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taken  place  seems  not  easily  accounted  for; 
perb^pB  Btragglem  from  the  great  heidfly  wfaea 

food  grows  scarce,  may  be  instrumental  to  this. 

The  Musk  Ox,  a  ruminating  animal  between 
the  m  and  sheep,^  has  the  same  habit,  extending 
its  migratory  movements  u»  far  as  Melyille,  and 
Other  islands  of  the  Polar  sea,  where  it'arriTes 

about  liie  middle  of  May,  and  t^oing  southward 
towards  the  end  of  September,  where  it  has  been 
seen  as  low  as  lat.  67^  N.,  which,  as  Dr.  Richafd- 
son  states,  approaches  the  northern  limit  of  the 
Bison:  its  fix>d,  like  that  of  the  Rein-deer,  called 

in  North  America  the  Caribou,  is  grass  in  the 
sonuner  and  lichens  in  the  winter*  Its  hair  is 
Tory  kmg,  and,  as  well  as  that  of  the  Bison, 
which  has  been  manufactured  botli  in  Cngland 
and  America  into  doth,  might  be  wovett  into 
useful  articles.  This  animal  inhabits  strictly  the 
conntry  of  the  Esquimaux,  and  may  be  regarded 
as  the  gift  ci  a  kind  Profidence  to  thiit  people, 
who  call  it  Oammgnmkf  and  not  only  eat  its 
flesh  but  also  the  contents  of  its  stomach,  as  well 
as  those  of  the  Rein-deer,  which  they  call  Nor- 
iDoks,  which  consiBting  of  hchetis  and  other 
vegetable  substances,  as  Dr.  Richardson  remarks, 
are  more  easily  digested  by  the  human  stomach 
when  they  are  mixed  with  the  salivary  and 
gastric  juices  of  a  ruminating  animal. 
The  wild  Rein-deer  in  North  America,  in  the 

*  Ovibos  moschatus. 
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guimaer,  as  the  excellent  man  and  author  lately 
iMiitioiidd  fltatetit  'M^^Jg  the  cosst  of  tlv^  Arctic 

seas:  it  is  singular  that  the  females,  driven  from 
thb  woods  by  tlie  iqiiisquitofl^  migiate  tlutbei 
hetone  the  mdes,  generally  in  the  month  of  May 
(some  say  in  April  and  March),  while  the  latter 
do  not  begin  their  match  till  towaids  Ihe  end  of 
June.  At  this  time  the  sun  has  dried  up  the 
liobois  on  the  Baxtm  Grounds*  and  the  moiat 
pastures  in  the  yaUey s  of  the  coast  and  islands  of 
the  above  seas  afford  them  suthcieut  food.  Soon 
afiar  their  airtYal  the  females  drop  their  young. 
They  commence  their  return  to  the  south  in 
September,  and  reach  the  Ticinity  of  the  woods 
towards  the  end  of  October.  After  the  mtting 
season,  which  takes  place  in  September,  the 
males  and  females  Uve  iepaiately ;  the  former 
retire  deeper  into  the  woods,  while  the  pregnant 
herds  of  the  - latter  remidn  in  the  akirts  of  the 
Barren  Grounds,  which  abound  in  the  rein-dear* 
and  other  lichens.  In  the  woods^  they  feed  on 
lichens  which  hang  from  the  trees,  and  on  the 
long  grass  oi  tlie  swamps.  The  males  4o  not 
usually  go  80  fiur  north  as  the  females.  Co- 
lumns, consisting  of  eight  or  ten  thousand  of 
these  Claribom^  so  numerous  are  they  in  North 
America,  may  be  seen  annually  passing  fiom 
north  to  south  in  the  spring,  infested  and  attacked 

>  Cenomyce  rangijerina,  Achar. 
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m  their  progress  by  nunilx^s  of  wolves,  luxes, 
and  other  predaceoas  quadnipedA»  which  attack 
aod  denmr  the  straggleiv. 

The  Pronged^hamed  Antelape^^  as  well  as  the 
Rrin-deer,  appeaiB  to  go  northward  in  the  onm-' 
mer,  and  return  to  the  south  in  the  winter. 

■ 

Dr.  Richardson  imaiks  to  me  in  a  letter^ — 

**  Tlie  Musk-ox  and  Rein-deer  feed  chiefly  on 
lichens,  and  therefinre  frequent  the  Barren  Lands 
and  primitive  rocks,  which  are  clothed  with  these 
plants*  They  resort  in  winter,  when  the  snow  is 
deep,  to  the  skirts  of  the  woods,  and  feed  on  the 
I  lichens  which  hang  from  the  trees,  but  on  every 
i  fimnrable  change  of  weather  they  return  to  the 
Barren  Grounds.  In  suiumcr  tliey  migrate  to  the 
noist  pastures  on  the  sea*ooast,  and  eat  grass, 
'  because  the  lichens  on  the  Barren  Lands  arc  then 
parched  by  the  drought,  and  too  hard  to  be 
eaten.  The  young  grass  Is,  I  suppose,  better 
Etted  ior  the  iawns,  which  are  dropped  about  the 
tnne  the  deer  reach  the  coast."  In  all  this  we 
see  the  hand  of  Providence  directing  them  to 
feose  places  where  the  aecossary  sustenance  may 
be  had. 

The  same  gentleman  has  remarked  a  singuhur 

circumstance  with  regard  to  the  American  Black 
Bear.'  In  general,  this  species  hybcrnates  in 
the  northern  parts  of  the  fur  eoontiies;  but  it 

1  AniUcpe  fifrcata,  *  Unm  AmerieoKus* 

VOL.  I.  H 
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hiui  been  Hbterred  in  certdn  years,  and  vefy 

severe  m  inters,  that  great  xuimbers  enter  Uie 
United  States  fix>m  the.nocthward.  These  were 
all  lean,  and  generally  males.  The  natives 
assert,  that  a  bear  that  is  not  iai  cannot  byber-. 
nate;  therefore,  those  that  have  not  acquired 
sufficient  iat  when  winter  overtakes  them,  neces* 
sarily  emigrtite  to  a  milder  elimate.^ 

A  migration  of  an  animal  of  the  equine  genus 
was  observed  by  Mr.  Campbell  in  S<mth  Africa. 
The  Quagga,  a  kind  of  wild  ass,  travels  m  bands 
of  two  or  three  hundred,  in  winter,  finom  the 
tropics  southward  to  a  district,  in  the  vicinity  of 
the  Malalaveen  river,  reported  to  be  wanner  than: 
within  the  tropic  of  Capricorn,  when  the  sun  has 
retired  to  the  northern  hemisphere.  They  stay, 
here  for  two  or  three  months^  which  is  called  the 
Bushmen's  harvest.  The  lions,  who  follow,  the. 
qua^^,  are  the  chief  butcbevs.  During  this 
season,  the  first  thing  the  bushman  does,  w  hen. 
he  awakes,  is  to  see  whether  he  can  spy  any 

vultures  hovering  in  the  heavens  at  a  great 
height;  under  them  he  is  sure  to  find  a  quaggi^ 
which  a»  lion  has  slaughtered  in  the  night. 

But  the  animals  which  are  most  noted  fyt  their 

migrations,  fj:om  a  cold  to  a  warm  climate,  and 
vtce  vma^  are  the  Mrdlr,  which,  as  having  dorni-* 
nion  in  the  air,  are  enabled  to  transport  them- 

1  /VtKii.  Btunal-ameriiQ*  i.  16. 
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selves  with  greater  ease,  and  with  the  interpo* 
&ldon  of  fewer  obstacles,  than  the  quadrapeds, 
the  theatre  of  whose  motions  is  the  earth,  inter- 
sected by  rirers  and  mountain  lidges^  which 
renders  their  periodical  transit  less  easy  to 
accomplish.  The  ndmber  of  birds  that  migrate, 
if  we  take  Dr.  Richardson*8  scale,  for  those  of 
North  America,  as  a  rule,  compared  witii  those 
tibat  reside  the  whole  year  in  a  country,  is  about 
five-sixths,  a  very  large  proportion ;  but  as  the 
summer  residents  are  replaced  by  winter  ones, 
the  difference  is  less  striking,  and  the  desertion 
less  apparent  and  annoying.  The  celebrated 
Dr.  Jainer,  in  a  very  ingenious  posthumous 
paper,  in  the  Philosophical  Transactions  for 
1824|  has  produced  many  arguments  to  prove 
that  ihe  periodical  migrations  of  birds  are  the 
result,  not  of  tlie  approacli  of  the  cold  or  hot 
seasons*  but  of  the  absence  or  presence  of  a 
stimulus  connected  with  the  original  law,  "  In- 
crease and  muUipljf.''  That  when  they  feel  it 
ikey  seek  thehr  summer,  and  when  it  ceases  its 
action,  their  winter  quarters.  In  one  case,  the 
animal  winging  its  way  to  a  climate  and  country 
best  suited  to  the  great  purpose  impressed  upon 
it  by  its  Creator,  of  producing  and  rearing  a 
progeny;  and  in  the  other  retuniing  to  a  home, 
most  congenial  to  its  nature,  and  best  supplying 
its  wants. 

The  cause  of  emigration,  in  both  cases,  had 
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previoudly  been  attributed  to  the  changes  of 
tlie  temperature  gradually  produced  by  the 
diange  of  Boasons.  and  the  growing  scarcity  olT 

food  resulting  from  it.  But  Mr.  Jenner  lias  ob- 
served that  these  cannot  be  the  causes  that 
occasion  the  migration  of  those  birds  that  leate 
us  early  in  the  year,  as  the  cuckoo,*  which  dis- 
appears in  the  beginning  of  July ;  and  the  swift/ 
which  takes  its  departure  early  in  the  follownig 
mmith.  At  these  times  they  can  £eel  no  cold 
blast  to  benumb  them,  and  the  food  that  forms 
their  usual  support  is  in  the  greatest  abundance. 

There  seems  to  be  some  analogy  between  the' 
birds  that  migrate  annually  to  warmer  climates 
to  spend  their  winter,  and  those  animals^  which 
remaining  in  a  country,  seek  a  subterranean,  or 
other  close  retreat,  to  shelter  them  from  the 
rigours  of  that 'season,  and  in  which  they  con- 
tinue in  a  torpid  state,  till  spring  revives  them 
and  they  issue  from  their  hiding-places  to  fulfil 
the  "first  law  of  their  Creator.  Several  Instances 
also  ai*e  upon  record,  even  with  regard  to 
bifds  that  usually  migrate,  of  their  having 
been  fouiid  torpid  in  the  clefts  and  cavities  of 
trpes ;  and  Spallanzani  relates  experiments  which 
prove  that  swallows  can  bear  a  certain  degree  of 
cold  when  torpid.  I  do  not  recollect  any  obser- 
vations which  serve  to  prove  that  liybernating 

1  Cti€tghtictmant$*  *  Cjfpiehucfw, 
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animals  are  regulated  by  the  tempemtare  as  to 

the  season  at  which  they  prepare  to  retire  for 
tfae  winter,  except  as  to  insects,  which,  with  few 
exceptions,  are  of  that  description.    My  learned 
coudjutor,  Mr.  Spence,  in  our  Introduction  to 
Eniomologyy  has  some  remarks  on  this  subject, 
which  seem,  at  lirst  slight,  to  prove  that  the  disap- 
pearance of  insects,  at  least  those  of  the  CoUoptera 
order  or  beetles,  is  not  preceded  by  any  remark- 
able lowering  of  the  temperature ;  on  the  con- 
trary, he  observed  a  great  number  df  various 
genera  congregating  with  this  view  when  the 
thermometer  was  fifty-eight  degrees  in  the  shade.^ 
This  was  about  the  middle  of  October.   But  there 
i%  one  circumstance  to  which  he  has  not  adverted, 
*  which  may  tend  to  reconcOe  this  fact  with  the 
received  opinion.    The  nights,  at  this  time  of  the 
year  are  often  cold  when  the  days  are  hot,  the 
latter  also  are  much  shortened  and  the  former 
lengthened,  so  that  the  sum-total  oi  heat  received 
ftom  the  sun  is  very  much  diminished,  which 
may  be  the  exciting  cause  of  their  hybernating 
at  this  time,  when  the  diurnal  tismperature  is  so 
considerable. 

With  regard  to  the  swifts  these  birds  seem  to 
avoid  heat,  they  lie  by  in  the  middle  of  the  day, 
and  only  appear  in  the  morning  and  evening. 
Their  early  migration  from  this  country  may 

'  Introd.  to  Ent.  ii.  433. 


Digitized  by  Google 


102  GEOGRAPHICAL  DliXaiBUTION. 

»  * 

probably  be  caused  by  tbe  iicat ;  axul  Bu^ibu  says 
that  instead  of  warmer,  tbey  seek  colder  climaliCfL 
The  house-swallow/  which  remains  with  us  till 
October»  i»  stated  te  wiuter  m  A&ica,  so  ih»t  its 
object  is  evidently  a  warmer  climate.  It  is  re-^ 
markablc  that  the  birds  of  this  tribe,  when  ^ley 
.visit  as  in  the  spring,  return  to  their  eld  haopts, 
Dr,  Jenner  ascertained  this  by  cutting  off  two 
claws  from  the  foot  of  a  certain  number,  several 
of  which  were  found  in  the  following  year,  and 
one  was  met  with  after  the  expiration  of  seven. 
The  instinct  that  directs  these  Utde  beings  so 
unerringly  across  continents  and  oceans,  and 
leads  them  to  their  native  clime  is  iirond^tfiil, 
and  inexplicable  under  any  odier  princ^ile  than 
that  of  Divine  superintendence.  But  upon  this 
I  shall  have  occasion  to  enlarge  hereafter. 

From  what  is  here  stated,  it  seems  most  pro- 
bable, that  it  is  not  coojy  the  increasing  heat  of 
the  southern  regions  which  induces  the  swallm 
to  seek  a  ardent  clime  to  ti^ansact  her  loves 
and  rear  her  young ;  but  also  a  stimulus,  caiiB^ 
by  the  heat,  acting  upon  her  organization,  which 
aids  to  accomplish  that  important  purposep  and 
is  the  leading  star  by  which  her  Creator  impels 
her  to  the  land  of  her  own  nativity,  and  which 
is  destined  to  be  that  of  her  offspring.  Only 
the  swift  leaves  a  colder  climate  for  one  more 
genial  and  better  suited  to  the  same  purpose, 

*  IJirundo  rustica* 
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aiul'liadi  retam  firioin  whenoe  they  came,  when 
the  errand  of  their  voyage  is  fully  accomplished. 
One  $mt  away  by  too  great  heat,  and  the  otber 
by  a  gradual  decreemcnt  of  the  amount  of  heat, 
and  also  of  their  customary  food. 
.  Yieillot  says,  that  all  the  swaUows  do  not  qtiit 
the  warm  countries  to  which  they  betake  them- 
sdVes  in  wmter«-that  ooe  pait  nrigrates,  while 

another  remains  stationary,  during  the  whole 
year,  in  lilgypt^  Ethiopia,  and  other  tropical 
tOQiitrfes  and  islands. 

'  Bui»  besides  the  insectivorous  emigrators>many 
of  the  higher  and  mom  powerlhl  tribes  are  ac- 
customed to  change  one  country  for  another. 
When  the  carcasses  of  animals  putrify,  and  birds 
imltiply  nnder  the  influence  of  die  northern 
sun,  vultures,  eagles,  &lcons,  hawks,  &c.  leave 
the  sonnth  and  go  to  partake  of  the  feasts  pro* 
tided  for  them  in  higher  latitudes. 

But,  besides  the  birds  that  visit  us  during  the 
ilia'ore  gmial  part  of  the  year,  and'add  so  greatly 
to  the  beauty  and  music  of  our  groves  in  spring 
and  aommer,  th^re  ate  others,  and  those  a 
humerous  tribe,  that  wing  hither  their  way  when 
the  reign  of  winter  has  commenced.  The  most 
numerous  of  these  are  the  birds  which  the 
Author  of  nature  has  titted  to  disport  themselves 
and  se^  their  food  in  the  water,  or  which  fre- 
quent humid  and  watery  places.  When  the 
Arctic  seas^  and  lakes,  and  rivers,  present  an 
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QDbrakca  field  of  impeMtraUe  ice,  the  ▼tatow 

.web-footed  birds,  the  swans  ^  and  geese,^  and 
-dttcks^  and  divera,^  and  coote,^  and  an  infiniljr 

of  others,  funning  their  angular  and  sometimes 
triangul€ur  phalanxes,  eaeh  in  turn  taking  the 
lead  and  first  cutting  the  air,^  fly  off,  often  at  a 
great  height,  to  seek  in  more  southern  climatea, 
not  a  region  devoid  of  the  nsaal  conGomitants  of 
winter,  finost  and  snow,  but  where  their  rigour^^ 
aie  mitigated,  so  as  to  affind  to  these  ci(eaturai 
the  means  of  life.  Now,  also  the  wadeis,  usually 
distingnished  by  their  long  legs  and  long  beaks^ 
as  the  woodcock/  the  curlew,  and  the  snipes,^ 
Jeare  their  native  marshes  ^xjA  hannts  to  aeek 
othiers  whose  unfrozen  or  partially  fronen  mo* 
rasses  afford  them  a  suppiy  of  tiie  wcHrms  and 
vermicles  or  similar  animala  that  form  their 
4isual  nutriment.    Many  a  time,  when  a  boy, 
have  I  pursued  the  field-&re,^  which  is  one  of 
our  winter  guests,  fruui  tree  to  tree,  without  its 
aflbrding  me  an  opportunity  of  taking  aim  at  i^ 
as  If  it  was  aware  of  my  purpose,  and  could  smell 
the  contents  of  my  musket ;  no  sooner  did.  I  get 
within  a  couple  of  hundr^  yands,  than,  with  all 
its  company,  it  ilew  a  liuie  further,  and  thus 
kept  tantalizing  me  for  hours,  without  my  evn 

1  Cycnus,  ■  Anser*  '  Anas. 

*  Mergus  and  Co ly tubus .  ^  J-ulica* 

«  N.  Diet.  D'Hist.  Nat.  xx.  544. 
Rusticola  vulgaris  "VieiW.    Numeniu$  arquatus, — Lath. 
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Wttg  able  to  ieeore  one.  Those  bifde,  if  the 

weather  becomes  very  severe  here,  are  said  to  fly 

tether  soath  in  ioaieh  of  food^  and  to  letam 

•  •  ■ 

Tbiis,  we  aee  the  change  of  seasons  luings 

with  it  a  change  in  the  winged  inhabitants  of 
&f&ty  country ;  and  the  winter  immigration  id 
a  Tast  irariety  of  birds,  fit  for  food  and  other 
iseful  purposes,  makes  up  in  some  degree  for 
the  Slimmer  or  automnal  emigration  of  tho9e» 
wluch  being  constantly  beiore  our  eyes  moving 
in  every  direction,  and  rendering  Tocal  every 
grove  or  tree  and  even  tlie  very  heavens,  enter- 
tain our  senses  of  seeing  and  hearing  in  a  most 
delightful  manner.  Thus,  also,  all  countries 
partake  in  some  degree,  by  this  shitting  scene 
af  animal  life,  of  the'  same  bles^ngs  and  plea* 

sores  derived  from  the  same  instruments. 

»  ... 

■ 

Though  the  production  and  rearing  of  their 
ymmg  forms  a  principal  feature  in  most  of  the 
migrations  before  noticed,  yet  it  is  most  promi- 
nent and  conspicnons  in  the  animals,  whose  an- 
nual motions  I  shall  next  advert  to.  And  here 
mankind  is  more  conspicuously  indebted  to  the 
teherly  care  and  bobnty  of  a  beneficent  Prori- 
deuce  ibr  a  supply  of  their  wants,  than  in  any  of 
the  cases  above  detailed ;  which  most  of  them 
minister  to  our  pleasures,  rather  than  our  sus- 
tenance.   W/ien  the  time  oj  the  siitging  ' birds  ie 
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com€t  attd  the  voice  of  the  nightingale  is  hearii 
m  our  hmd;  when  the  swallow  and  the' swift 

delight  us  by  their  rapid  and  varied  motions,  now 
skimming  the  surface  of  the  waters,  now  darting, 
dther  aloft  with  mor^  humble  fli^t  mer  the 
eartii ;  when  the  carolling  lark  ascends  towards 

■ 

heaven,  teaching  us  to  look  up  and  learn  horn  hsr 

where  to  direct  the  best  affections  of  our  hearts ; 
these  all  eaLcite  in  us  delightful  sensations,  and 
merit  our  grat^id'aeknowledgment,  hut  s^ they 
contribute  little  or  nothing  to  the  means  of  fife* 
The  locusts  indeed,  who  headed  the  list  of  em- 
grators,  at  the  same  time  that  tliey  lay  waste  a 
eountry,  l^upply  its  inhabitants  with  food,  and 
thus  make  some  vecompenee  ftr  thefar  ravagesf; 
and  a  considerable  proportion  of  the  winter 
birds  meotioiied  und«r  the  last  head,  the 
swimmers^  and  the  waders,^  furnish  our  tables 
with  dainty  meats ;  but  they  come  not  in  sach 
numbers  as  to  add  materially  to  the  genenl 
slock  of  food,  or  to  contribute  to  the  main- 
tepMUice  of  the  poor,  as  well  as  to  tibe  enjoy- 
ments of  the  rich.  The  animals  I  allude  to 
under  the  present  head,  term  the  sole  Cood  of 
some  nations,  and  contribute  a  vast  and  cheap 
supply,  that  covers  the  table  of  the  poor  man 
with  ploity.  The  migrating  Ji^heB  aie  one  <kf 
the  greatest  and  most  invaluable  gifts  of  the 
Creator  to  his  creature  man,  by  which  thouflandi 

1  Natatores,  *  Grallatores, 
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and  tbousaodA  support  themaeives*  and  tbmr 
fiaoiUeB;  and  which,  at  certain  periods,  fbnn 

.the  ibod  of  millious.  Of  the  proceediogiB  of  the 
principal  of  these  fishes,  I  shall  now  give  a 
brief  account. 

I  begin  with  one  of  the  cartilagimms  fishes — 
the  Sturgeon*  There  are  two  noted  species  of 
this  fish,  wliicli  is  related  to  the  sliai^k,  the  one 
is  called  the  sturgeon^  by  way  of  eminence,  and 
the  other  the  huso.^  The  latter  is  found  only  in 
the  Caspian  and  Black  seas,  and  the  Don,  the 
Volga,  and  other  rivers  that  flow  into  them.  It 
is  stated  to  be  much  larger  than  tlie  sturgeon : 
;Fallaa  describes  on^  that  weighed  2800  ponnds^ 
which  it  is  conjectured  must  have  been  nearly 
&yrty  i^Gi  long.  Its  ordinary  length  is  stated  to 
he  twenty *five  feet,  which  is  the  maximnm  <tf  the 
sturgeon.  The  numbers  of  this  species  far  ex- 
ceed.those  of  the  latter,  the  caviar  is  vsuaUy 
made  of  its  spawn,  which  equals  nearly  a  third 
of  th^  weight  of  the  whole  fish,  from  whence  we 
may  coigectnie  the  infinite  number  of  eggs  that 
it  contains^  Professor  Pallas  gives  a  very  inter- 
esting history  of  the  manner  in  which  these 
enoniious  iisli  are  taken  in  tlic  Volga,  and  the 
Saiek,  which  discharge  their  waters  into  the 
Caspian.  And  it  seems  leatty  wonderful  thud; 
so  wild  and  illiterate  a  people  as  the  Tartars, 

^  Aciii^emer  Sttirio.  ^  A.  Hu80», 
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« 

who'  have  no  aoqnaintanoe  with  the  arte  and 

sciences,  sliouid  ou  this  occiibioii,  shew  as  much 
grains  and  inveiition  as  the  most  enlightened 
nations.  The  huso  enters  the  rivers  to  spawn 
earlier  than  the  sturgeon,  generally  about  mid- 
winter, when  they  are  still  covered  with  ice.  At 
this  time  the  natives  construct  dikes  across  the 
fivers  in  certain  parts,  formed  with  piles,  leaving  . 
no  interval  that  the  huso  can  pass  through ;  ia 
the  centre  of  the  dike  is  an  angle  opening  to  the 
current,  which  consequently  is  an  entering  angle 
to  the  fish  ascending  the  stream ;  at  the  summit 

of  tills  anemic  is  an  opening,  which  U  ads  into  a 
kind  of  chamber  formed  with  cord,  or  osier  hur- 
dies,  according  to  the  season  of  the  year.  Above 
the  opening  is  a  kind  of  scaffold,  and  a  little 
cabin,  where  the  fishermen  can  retire  and  warm 

* 

themselves  or  repose,  when  they  are  not  wanted 
abroad.  No  sooner  is  the  hnso  entered  into  the 
chamber,  which  is  kiiowa  by  the  niolion  of  the 
water,  than  the  fishermen  on  the  scaffold  let  iall 
a  door,  which  prevents  its  return  to  seaward,  they 
then  by  means  of  ropes  and  pulUes  lift  the  mov- 
able bottom  of  the  chamber,  and  easily  secure 
the  fish. 

Gmelin  has  related,  in  a  very  lively  way,  the 

solemn  fishing  which  takes  place  at  the  be- 
ginning of  winter,  in  the  neighbourhood  of 

Astracan,  when  these  fish  have  retired  info 
vast  caves  under  the  seashore,  which  Ibrm  thar 
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wiuter  quarters.  A  great  number  of  fishermen 
assemble,  over  whom  are  placed  a  director 
and  inspectors,  who  possess  considerable  au- 
thority and  influence ;  every  kind  of  fishing  is 
prohibited,  in  the  places  known  to  be  the  haunt 
of  the  husos ;  a  numerous  flotilla  of  boats  are  in 
readiness ;  eve  r\  thing  is  prepared  as  it  were 
for  aa  important  military  operation ;  all  approach 
in  concert  and  with  regular  manceuvres  the 
asylum  in  which  the  fish  are  concealed,  the 
slightest  noise  is  severely  interdicted,  so  that 
the  most  profound  silence  every  where  prevails. 
In  an  instant,  at  a  given  signal,  a  universal 
shout  rends  the  heavens,  which  echo  multiplies 
on  every  side.  The  astonisbcd  husos,  in  the 
greatest  alarm,  rush  from  their  hiding  places, 
and  ai*e  taken  in  nets  of  every  kind,  prepared 
to  intercept  them. 

The  liLiso  fishery  is  of  great  importance,  prin- 
cipally on  account  of  the  caviar  prepared  from 
the  roe  of  these  fishes,  and  the  isinglass  that  is 
made  from  their  air-vessel.  The  former  is  much 
in  demand  amongst  many  nations,  as  the  Rus- 
sians, Turks,  &c.;  the  Greeks  particularly  make 
it  almost  their  sole  food  during  their  long  fasts, 
and  the  latter  is  almost  universally  an  article  of 
commerce.  The  common  sturgeon  furnishes  the 
same  articles,  as  do  other  fishes  also. 

The  u&Li  kind  of  fishes  that  migrate  for  the 
purpose  of  spawning,  which  I  shall  notice,  is 
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one,  which  though  it  falls  far  behind  the  stur- 
geons in  size,  exceeds  them  infinitely  in  numbers 
and  dispersion,  and  in  the  vast  supply  of  food 
with  which  it  furnishes  the  human  race ;  it  will 
readily  be  seen  that  I  am  speaking  of  the  Cod- 
fish} This  valuable  animal  belongs  to  the  chm 
of  fishes  with  a  bony  skeleton,  and  the  tribe  of 
Jugulars,  or  those  whose  ventral  iSns  are  nearer 
the  mouth  than  the  pectoral.  It  frequents  shal- 
lows and  sandbanks,  between  the  fortieth  and 
sixtieth  degrees  of  North  Latitude,  both  in  the 
Atlantic  and  Pacific  Oceans,  where  it  is  taken 
in  infinite  numbers.  Hie  fishery  for  it  employd 
both  European  and  American  seamen  and  ves- 
sels in  abundance.    The  most  celebrated  16 

lliat  on  the  great  bank  of  Newfound  kind,  where 
thousands  of  men  are  employed  in  catching, 
salting,  and  barrelling  these  fish,  and  whence 
they  are  dispersed  principally  into  the  Catholic 
countries,  where  they  form  a  considerable  portion* 
of  the  food  of  the  people,  especially  during  lent 
and  other  fasts. 

The  cod'fish  makes  for  the  coast  at  spawnhi^* 
time,  going  northward,  this  takes  place  towards 
the  end  of  -  winter,  or  the  beginning  of  spring. 
Leeuwenhoek  counted  more  than  nine  millions 
of  eggs  in  a  cod-fish  of  the  middle  size;  allowing 
for  a  large  consumption  by  other  fishes  which 
devour  them,  still  enough  are  left,  that  when 

1  Gad  us  Moihua, 
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liatciied  prodttce  a  ftiqior^  They 

are  deposited  in  the  inequalities  of  the  bottom 
amongst  the  stones. 

•  The  Haddaeh^  is  anotheir  tpeeiei  belonging  to 

thia  genua^  which  frequents  our  coast  in  great 
immbers  in  mid*winter ;  they  are  ittated  cKnoe* 

fiincs  to  form  a  bank  twenty-four  miles  lone:  by 
three  broad.   Tiiey  pursue  and  devour  the  her^ 
rings,  and  are  themselves  in  their  torn  devenred 
by  Sharks^  wliich  follow  their  shoals. 
The  next  tribe  of  migratory  fishes  is  one 

which  supplies  our  tables  Avilli  a  very  acccptabte 
suGoessoTy  .when  the  cod-tish  is  out  of  season^ 
and  whtch  at  last  usually  beoomes  so  plentiftti 
and  cheap  as  to  form  a  part  of  the  poor  man^s  bill 
of£ure9  as  well  as  of  that  of  his  rich  naghboor* 
Every  one  will  see  that  I  here  allude  to  the 
MfckarelJ^  This  is  one  of  the  tiancic  fishes,  ov 
those  whose  Ymtral  fins  are  situated  below  the 
pectoral.  It  is  very  widely  dispersed,  beuig 
found,  in.  the  Arctie,  Antsxctict  and  Meditor? 
ranean  Seas,  as  well  as  in  the  Atlantic  Ocean. 
It  .hy  bemates  in  the  seas  first  mentioned,  whm 
it  is  stated  to  select  certain  dqpAs  of  the  sea 
called  by  the  natives  Barachouas,  which  are  so 
lai^-locked,  <that  the  water  is  as  calm  at  all 
times,  as  in  the  must  sheltered  pools ;  tlie  depth 
of  these  asylums  diminishes  in  proportion  to  the 

1  Qadui  (Bgeykms*  ^  Scfmber  Scom&nu, 
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proKunity  of  the  shore,  and  the  bottom  ie.9fiM 

rally  muddy  and  covered  with  niarioe  plants. 
It  is  in  these  muddy  bottoms  tbat  the  madmci 

directed  by  their  instinct,  pabs  the  winter.  They 
lOoiige  tbek  bead  aod  die  anterior  pm  of  tbe« 
body  in  the  mud,  keeping  their  tails  elevated 
vertically  above  it.  In  the  spring  they  em^e, 
in  infinite  riioals  fiom  their  hiding  places,  and 
proceed  southward  for  the  purposes  of  depositing 
their  eggs  in  mofe  genial  seas ;  more  than  half 
a  million  of  these  have  been  discovered  in  a 
sing^  female.^  These  fish  die  as  soon  as  thegr 

arc  taken  oat  of  the  water,  and  then  they  emit 
a  phosphoric  light.  The  Scomber  is  one  of  the 
fishes,  which,  according  to  Pliny,  was  used  tot 
making  the  celebrated  Roman  pickio  yarned 
OurmMf  and  he  calls  it  a  fish  good  far  nothing 
else:  if  he  means  our  mackarel,  it  is  singular  that 
its  valney  as  an  article  of  food»  ahmild  not  bane 
been  discovered.  The  Garm  or  6ra/'^2<iii.  derived 
Its  name  ficom  a  cmstaceoas  animal  so',  calisd, 

from  which  it  was  sometimes  made.  Apicius  is 
said  by  Pliny  to  have  employed  the  liver  of  th£ 
moUet  in  ccncoeting  it. 

What  the  mackarel  is  to  the  north  of  Jbiurope, 
the  Tktmmff  is  to  the  sooih.  It  deposits  its  eggs 
in  May  and  J  une»  when  it  enters  the  Mediterra- 
nean, seeking  the  shoies  in  shoals  ainui^Bd  in 
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the  fom  oi  a  parallelogram^  oit  a»  some  8ay»  a 
triangle,  and  making  a  great  noiie  and  etir. 

They  appear  to  liave  been  much  in  request  with 
itio  Ghreeks  «md  Romania  and  ave  now*  an  hnpor- 
tant  article  of  feod  with  the  inhabitantd  of  the 
ooaite  and  idanda  of  the  Meditenanean. 

But  no  fish  is  so  important  a  gift  of  Heaven, 
as  a&Nrding  employment  to  a  large  number  of 
iadrridnab  both  in  the  ceichii^  and  preparing 
it)  and  as  adding  very  largely  to  the  general 
Moek  of  foody  especially  in  Catholic  eon 
as  that  of  whose  history  I  shall  next  give  a  brief 
sketch. 

^       Three  thousand  decked  vessels,  of  different 
aises,  besides  smaUer  boats,  aie  staled  to  be 

annually  employed  in  the  herring-fishery,  with 
a  proportionable  number  seamen,  besides  a 
▼ast  nnmber  of  hands  that,  at  certain  seasons, 
are  occupied  in  curing  them. 

Tlie  kmring  to  which  I  now  allnde  belongs  to 
the  tribe  called  abdomhial  fishes,  or  those  whose 
fentral  fins  are  behind  tiie  pectoral,  and  may 
be  said  to  inhabit  the  arctic  seas  of  Europe, 
Asia,  and  America,  fiNan  whence  tl^y  annually 
migrate,  at  different  times,  in  search  of  food 
and  to  deposit  their  spawn.  Their  shoals  con- 
flist  of  millions  of  ni3rriads,  and  are  many 
leagues  in  width,  many  fathoms  in  thickness, 
and  so  dense  that  the  fishes  touch  each  other; 
they  are  preceded,  at  the  interval  of  some  days, 

VOL.  I.  I 
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by  insnlated  miileg.  The  largeel  and  rtraigesi 

ace  said  to  lead  the  shoals,  which  seem  to  move 
in  a  certain  order,  and  to  divide  iato  bands 
as  they  proceed,  visiting  the  shores  of  various 
islaoda  and  coanlri€8»  and  enriching  their  m-. 
habitants*  Itieir  presence  and  progress  are 
usually  indicated  by  various  sea-birds,  sharks, 
and  other  enemiee.  One  of  the  cartOaginmid 
fishes,  the  sea-ape,^  is  said  to  accompany  tliem 
constantly,  and  is  thence  called  the  king  of  the 
herrings.  They  throw  off  also  a  kind  oily 
or  slimy  substance,  which  extends  over  their 
cofaimns,  and  is  easily  seen  in  calm  weatha. 
This  substance,  in  gloomy  still  nights,  exhibits  a 
phosphoric  light,  as  if  a  cloth,  a.litde  InminoiUi 
was  spread  over  the^  sea. 

Some  conjecture  may  be  formed  of  the  infinite 
nnmbeis  of  these  invalnable  fishes  that  are  taken 
by  European  nations  from  what  Lacepede  relatea 
—that  in  Norway  twenty  millions  have  been 

taken  at  a  single  fishing,  that  there  are  few  years 
that  they  do  not  capture  four  hundred  miiUons, 
and  diat  at  Gotlenbnrgh  and  its  vicinity  seven 
hundred  millions  are  annually  taken ;  "  but  what 
are  these  millims,"  he  remarks,  *^to  the  incror 

dible  M umbers  that  go  to  the  share  of  the  Eng- 
liphy  Dutch,  and  other  .Eurofiean  natioas." 
MigralioDS  of  these  fishes  are  stated  to  taka 
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place  at  three  diiiereut  times.  The  first  wheu 
iffie  ice  begins  to  melt,  whicli  continues  to  the 
end  of  June ;  then  succeeds  that  oi  tlie  summer, 
followed  by  the  autumnal  one,  which  lasts  till 
the  middle  of  September.  They  seek  places 
for  spawning,  where  stones  and  marine  plants 
abound,  against  which  they  rub  themselves 
alternately  on  each  side,  all  the  while  moving 
their  fins  with  great  rapidity.  According  to 
Lacepede,  William  Deukelzoon,  a  fislierman  of 
Biervliet,  in  Dutch  Flanders,  was  the  first  person 
who  salted  herrings,  this  was  before  the  end  of 
the  fourteenth  century ;  others  attribute  this  in- 
"^ention  to  William  Benckels  or  Benkelings  of 
Bieruliii.  To  shew  his  sense  of  the  iuipoi  tauce 
of  this  invention,  the  Empeior  Charles  V.  is 
stated  to  have  visited  his  tomb,  and  to  have 
eaten  a  herring  upon  his  grave.  The  smoking  of 
Hkh  valuable  fish,  we  are  told,  was  first  practised 
by  the  inhabitants  of. Dieppe  in  Normandy. 

Next  to  the  herring,  the  pilchard^  is  valuable 
to  our  own  country,  especially  to  the  inhabitants 
of  Cornwall  and  Devonshire,  to  whom  this  fish 
is  as  important  as  the  herring  to  other  parts  of 
the  kingdom ;  they  frequent  the  southern  coasts 
firom  th^  middle  of  summer  to  the  end  of  autumn, 

and  many  thousand  barrels  arc  annually  cured. 
Lacepede  says  that,  in  one  year,  a  milliard"^  of 
these  fishes  has  been  taken. 

*  Ch^oModim  PUcardui.  *  One  thoviaad  millioD^ 
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The  sprat^  and  the  aochQvy,^  are  two  oilier 
fishes  of  the  present  tribe,  the  former,  at  certabi 
seasons,  furnishing  a  considerable  supply  of  food 
to  the  lower  orders,  and  also  a  fertilizing  kind  of 
manure  to  the  farmer  and  hop-grower,  though, 
it  must  be  confessed,  very  annoying  to  the  tra- 
Teller  passing  through  a  country  where  it  is  so 
employed,  by  its  disagreeable  stench,  and  to 
those  who  inhabit  it  hy  its  putrid  effluvia,  which 
I  liuYc  known  to  produce  fevers  ;  the  other  minis- 
tering to  the  enjoyment  and  luxury  of  the  wealthy 
by  its  piquancy  when  pickled,  or  reduced  to  an 
essence ;  but  on  these  I  shall  not  further  enlarge. 

The  next  tribe  of  migratory  fishes  is  one  whose 
several  species  are  intermediate  between  marine 
and  fresh-water  fishes,  roving  indifierently  in  the 
sea,  and  rivers,  and  lakes,  and  thus  is  fitted  by 
Providence  to  make  up  to  the  inhabitants  of 
inland  countries  their  distance  from  the  other 
migrators,  by  a  supply  brought,  as  it  were,  to 
their  very  doors*  The  &hes  in  question  belong 
also  to  the  abdominal  class,  and  form  the  salmon 
genus,  including  the  salmon,^  the  salmon-trout,* 
the  trout,'  the  grayling,'  the  charr,'  the  smelt,' 
the  hucho,^  and  many  other  species.  1  shall, 
however,  confine  my  observations  principally  to 

'  Clupen  Sprattus*  '        *  C.  eiicrasicolus. 
s  Salmo  Solar.  *  S.  Truita. 

3  S.  Fario.  «  S.  ThymaUus. 

7  S.  Alpinns.  •  S.  JEperlmut, 

9  Bmd^. 
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the  king,  as  it  may  be  called,  of  the  rirer  mi- 
grators,— the  Saimm.  la  our  owu  country  thi& 
noble  fish  is  too  high-priced  to  form  a  geoeral 
article  of  food,  and  muy  be  reckoned  amongst 
the  luxuries  of  the  rich  man's  taUe;  but  in 
others,  especially  amongst  some  of  the  North- 
western American  tribes,  they  are  gifts  of  Pro- 
Yidencet  which  form  their  principal  food  at  ail 
seasons.  One,  which  Sir  George  Mackenzie 
fell  in  ifith,  in  his  journey  fiom  Canada  to  the 
Pacific,  were  perfect  Ichthyophagites,  and  would 
touch  no  other  animal  food*  These  people  con- 
struct, inth  gieat  labour  and  ingenuity,  acioss 
their  streams,  salmon  weirs,  whicli  are  formed 
with  timber  and  giuTel,  and  elerated  nearly  four 
feet  above  the  level  of  tlu^  water ;  beneath  ma- 
chines are  placed,  into  which  the  salmon  tail 
whan  they  attempt  to  leap  oTer  the  weir.  On 
cither  side  is  a  large  frame  of  timber-work,  six 
feet  above  the  level  of  the  upper  water,  in  which 
passages  are  left  for  the  saliuon,  leading  into  llic 
machines.  When  they  catch  their  salmon  they 
string  them  and  suq>end  them,  at  first,  in  the 
river.  The  women  are  employed  in  preparing 
and' coring  these  fish ;  for  this  purpose  they  ap- 

j)ear  to  roast  them  first,  and  then  suspend  them 
on  the  poles  that  run  along  the  bdams  of  their 
hooseSy'in  which  there  are  usuaDy  fipom  three  to 
five  hearths,  the  heat  and  smoke  irom  which 
coDtribute,  no  doubt,  to  their  proper  curing. 
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-  Tbe  MilnuMi,  uuleed,  frequents 
arctic  as  well  as  the  equatorial ;  it  is  fiauod  eveu 
in  great  lakes  and  inkmd  seas,  as  the.Caspianf 
into  which  it  is  even  affirmed  to  make  its  way 
by  a  sabterraaean  channel  firom  the  Penian 
Gulf — it  goes  as  far  south  as  New  Holland  and 
the  Anstialian  seas;  but,  it  is  said  never  la 
have  been  found  in  the  Mediterranean,  and 
appears  to  have  been  unknown  •  to  Arifttfltte< 
Plmy  mentions  it  as  a  met  fish,  prderred  to  aH 
marine  ones  by  the  inhabitants  of  Gaul.  Jjt, 
traTeroes  the  whole  length  of  the  largest  rivcm 
It  reaches  Bohemia  by  the  Slbe,  Switzerland 
by  the  Rhine,  and  the  Cordilleras  of  Amarkm 
by  the  mighty  Maragnon,  or  River  of  Amazons^ 
whose  course  is  more  than  three  thoasand  fluleOb 

In  temperate  climates  the  salmon  quits  tlic  sea 
eaily  in  the  spring,  when  the  .waves  are  dhYna 
by  a  strong  wind  against  the  river  currentB.  It 
enters  the  rivers  of  France  in  the  beginning  of 
the  antnmn,  in  September ;  and  in  Kamtchaika 
and  North  America  still  later.  In  some  countries 
this  is  called  the  salmon-wind*   They  rush  into 
rivers  that  are  freest  from  ice,  or  where  they  are 
carried  by  the  highest  tide,  &vored  by  the  wind; 
they  prefer  those  streams  that  are  most  shaded. 
They  leave  the  sea  in  numerous  bands,  &»nottd 
with  great  regularity.   The  largest  individasl, 
which  is  usually  a  female,  takes  the  lead,  and  is 
followed  by  others  of  the  same  sex,  two  and  two. 
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tirit^pttr  being  at  tlw  dletaiioe  of»  fbom  Uiree 

to  fiixr  leet  from  the  precediog  o&e ;  next  come 
litt  aU»  and  after  them  the  young  malee  in  the 

same  order. 

j .  She  noiee  diejr  make  in  their  tnuudt,  lieard 

from  a  distance,  sounds  like  a  far  off  storm.  In 

(be.  heat  of  the  sun  and  in  tewpeitfl^  they  keep 
iMBr  die  bottom ;  at  other  times  they  swim  a 
liitle  below  the  aurfaoe.  In  fair  weather  they 
\Basm  alowly,  sporttng  ae  they  go  at  the  sarfaM, 

aud  wandering  again  and  again  from  their  direct 
wMb;  but  when  alarmed  they  dart  fiwwaid  with 
sucli  rapidity  that  the  eye  can  scarcely  follow 
lbeiB«  They  employ  only  three  months  in 
ascendiner  to  the  sources  of  the  Maraixnon,  tlie 
caimit  of  which  ia  remarkably  rapid*  wlucb  is 
al  the  rate  of  neariy  ibrty  miles  a  day ;  in  a 
amootU  stream  or  lake,  their  progress  would 
ihimese  in  a  Imtrfold  ratio.  Their  tail  is  a  Tery 
powerful  organ,  aud  its  muscles  have  wonderful 
«tergy ;  by  pkioing  it  in  thmr  mouth  they  make 
of  it  a  very  diastic  spring,  for  letting  it  go  with 
videiiee  ihey  raise  themsdves  in  the  air  to  the 

height  of,  from  twelve  to  fifteen  feet,  and  so 
dear  the  cataract  that  impedes  their  course ;  if 
they  fail  in  their  fint  attempt,  they  amtume 
their  efforts  till  they  have  accomplished  it.  The 
Imale  is  stated  to  hollow  out  a  long  and  de^ 
excavation  in  the  giuvelly  bed  of  the  river  to 
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leeeive  har  qMwn,  and  whm  depaKiBd  to  omk 

it  up»  but  this  admits  af  aome  doubt. 
AQumgiit  the  ]iiigrtti0M  of  fiahea^  I  wamtt.mBk 

neglect  those  that  take  place  in  consequence  of 

tihe  watidr  ia  tba  paada  or  pools  thalt  thoy  iahafcil 
being  dried  up :  some  of  these  are  very  extra- 
ordinary, and  prove  that  whea  tho  Cviator  gaie 
being  to  these  aaiviafey  he  fcrosaw  the  drana- 
stances  in  which  they  would  be  plaoedt  and 
pMieifolly  provided  them  with  means  of  eaean 
from  dangers  to  which  they  were  neoessarUy 
sOKposedi 

In  very  dry  summers,  the  fishes  tluit  inhabit 

the  above  sitmltons^  are  reduced  o£bea  to  ths 
last  extremities,  and  endeavour  to  rdieve  them* 
idlves  by  plunging^  fir^  their  headSt  aod  aGter- 
waids  their  wlude  bodies*  in  the  mnd  to  a  oosi-* 
siderable  depth ;  and  soi  though  many  in  such 
seasons  )MBrish»  some  ate  preserved  tiU  a  maf 
Oi^Q  again  supplier  them  with  the  eiemeot  sa 
indispQDsable  lo  their  li&t.  Carp,  it  is  knom 

may  be  kept  and  fed  a  very  loug  time  in  nets  in 

a  damp  ceUar»  a  £M^ulty  which  Al#  them  lor  m- 
taining  their  vitality  when  Uiey  bury  themselvei 
at  such  a  depth  as  to  sheUer  ihem  from  the 
heat« 

But  others,  when  reduced  to  this  extremity, 
desert  theur  native  pool»  and  tmveL  in  search  of 
another  that  is  better  supplied  witli  water.  Thi$ 
has  long  been  known  of  eds,  which  wind,  by 
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Bight,  through  die  giMft  ia  muA  cf  witeri  winai 

so  circuia^tauced*  Dr»  Hancock,  in  the  Zoolo- 
gHMl  JMrmI,  gives  an  mccotmt  of  a  wpecim  of 

fish,  called,  by  the  Indians,  tlie  Flat-head  Hassar, 
aad.  bekinging  to  a  geuuB^  of  the  fauiiiy  o£  the 
Sioridaas,  which  is  instnieted  by  its  Crealort 
when  the  pools,  in  which  they  commonly  reside, 
mrerydey  seasons,  lose  their  water,  to  take  the 

resolution  of  marching  by  land  in  search  of 
otheis  ia  which  the  water  is  xu)t  oYapprated. 
Tfcsse  fish  grow  to  aboat  die  kmgth  ol  a  foot, 
and  travel  in  large  droves  with  this  view ;  they 
nofie  by  night,  and  their  motion  is  said  to  be 
like  that  of  the  two-footed  lizard.^  A  strong 
ssnaled  am  constitutes  the  first  ray  of  its  pec- 
toral fin.*  Using  this  as  a  kind  of  foot,  it  should 
seem,  they  push  themselves  forwards,  by  means 
of  their  elastio  tail,  moiing  neaily  as  fiist  as  a 
man  will  leismrely  walk.  The  strong  plates 
which  envdope  their  body»  probably,  ftcilitatB 
their  progress,  in  the  same  manner  as  thoso 
ander  the  bc^y  of  serpents,  which  in  some  de- 
gree perftirm  the  office  of  feet.  It  is  affirmed 
by  the  ladians,  that  they  are  furnished  with  an 
imeniid  supply  of  water  sufficient  for  their 

^  Doras.  *  Bipes. 

*  Plate  XII.  Fig.  1.  is  a  species  of  Callicthys,  a  fish  of  the 
same  babits  with  the  Doras,  Fic.  2.  is  the  pectoral  ray  of  auo- 
ther  Siluridan,  which  was  dug  up  in  a  village  near  Barfaam,  but 
which  ia  ooi  a  {mm!  bene. 
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journey,  whidi  ieems  conflimtd .  bjr  MM 

cumstance  that  their  bodies  when  ixiusn  mA 
of  the  water,  eren  if  wiped  dry  with  a  efaihi 
become  instantly  moist  again.  Mr.  Campbell, 
a  friend  of  Dr.  UanMok'a,  leiideiit  ia  Sm^ 

quibOy  once  fell  in  with  a  drove  of  these  animals, 

which  were  so  aameroosi 

several  baskets  with  them.  "  *  • 

Another  migrating  fish  waa  found  hf  ibam 
sends  in  the  ponds  and  all  die  fresh  woteai  el 
Caiolina,  by  Bosc;  and  as  these  pools  are  sub^ 
ject  to  be  dry  in  snmmer,  the  Cieator  has  ihr- 
nished  this  fish»  as  wdl  as  one  of  the  flying 
ones,*  by  means  of  a  membrane  which  dMi 
its  mouth,  with  the  faculty  of  living  out  of  water, 
and  of  tmvdling  by  leaps,  to  discover  other  posli; 
Bosc  often  amused  himself  with  their  motions 
when  he  had  placed  them  on  the  ground,  and  b» 
found  that  they  always  direet  themselves  fwwavds 
the  nearest  water,  which  they  could  not  possibly 
see,  and  which  they  must  liave  discovered 
some  internal  index ;  during  their  migratiood 
fhey  famish  food  to  nnmenms  birds  and  replilsiw 
They  belong  to  a  genus  of  abdominal  fishes,* 
and  are  called  swampines.   It  is  evident  frali 

this  statement  that  thcsi3  fishes  are  both  fitted 
by  their  Creator,  not  only  to  exist,  but  also  move 
along  out  of  the  water,  and  are  Erected  Isiy  the  is- 
^nct  implanted  hy  him,  to  seek  the  nearei^  pool 
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ikM,  fwahitfifi  tkftt  fiflmciite  that  fnmiahing  a 

s^rpog  proof  of  what  are  called  compeusating  con* 
tiirUGes;  neither  of  thaM  fiahes  bare  leg^^,  yet 
tbe  one  can  walk  and  the  other  leap  without 
them,  by  other  means  with  which  the  Supreme 
IiiieMigiwce  faee.  endowed  it.  I  may  here  ob- 
fterve  that  the  serrated  buue,  or  first  ray  of  the 
pedond  fin,  by  the  asaistanoe  of  which  the  flat- 
head  appears  to  move,  is  found  in  other  Siluri* 
dana,  which  leade  to  a  conjecture  that  these 
may  aometimeB  also  move  upon  land. 

Another  fish»^  found  by  DaldorlBT,  in  Tranque* 
bar»  not  only  eieepe  npon  the  aborei  but  even 
climbs  the  Fan  palm*^  in  pursuit  of  certain  Crus- 
taceans which  form  its  Ibod.  Tiie  structure  of 
tUs  fieh  pecnliariy  fita  it  for  the  exercise  of  thia 
remarkable  instinct.  Its  body  is  lubricated  witfi 
fliime  .which  fiMilitateaita  pmgresB  over  the  baikt 

and  amongst  its  chinks ;  its  gill-covers  are  armed 
with  numeious  spines^  by  which,  used  as  handa, 
k  appears  to  -easpend  itself ;  taming  its  tail  to 
the  left,  and  standing,  as  it  were,  on  the  little 
spinea  o£  ita  anal  fin,  it  endeavours  to  push  itself 

upwards  by  the  expansion  of  its  body,  closini:^ 
at  the  same  time  its  giU-covera,  that  they  may 
aol  prevent  its  progress ;  then  expanding  them 
again  it  reaches  a  higher  point;  thus,  and  by 
bending  the  qpiny  rays  of  its  dorsal  fins  to  right 
and  left,  and  iixiug  them  in  the  bark,  it  con- 
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tiaiM  lift  joufney  ofwaidft.   The  donal  MoA 

aiiui  liiis  can  be  iuiUed  up  aud  receiTcd  into  a 
CftTitf  of  the  body. 

How  exactlv  does  this  structure  fit  it  for  this 
AjctiBoniiii&rv  ingiinf.t.  TJififte  jina  nfliiigt  .it  isk 
ecrtain  parts  ot  its  ronte,  and,  when  not  em** 
ployed,  can  be  packed  up  so  as  not  to  hinder  ili 
pvogreift.  The  lebai  of  its  gill-coyem  mwe  m 
diTided  and  armed  as  to  be  employed  togetJuer, 
or  sepaxately*  as  handa,  for  the  snpenaicii  of 
the  auimal,  till,  by  fixing  its  dorsal  and  aiial 
fina^  it  pvepaiea  ita^  to  take  another  step ;  all 

slio\viii<^  tlic  Supreme  Intellit^eiice  and  Almighty 
hand  that  olanned  and  iabricated  its  structure, 
eauaing  ao  many  organs,  emch  in  ita  own  way,  tD 
assist  in  promoting  a  common  purpose.  The  iaa 
pahn.  in  which  thin  a"™<i^  was  taken  bv  Dahkvft 
grew  near  the  pool  inhabited  by  these  hshe^.  He 
audbea  no  mentiDn,  howerer,  of  their  olgect  in 
th^e  terrestrial  excursions ;  but  Dr.  Virey  ob- 
serves that  it  is  for  the  sake  of  amaU  CmstaoeaaSi 
on  which  they  feed. 

I  shall  name  only  one  more  animal  that 
migrates  for  the  great  pnrpose  of  rqpfodttctioo, 
and  this  is  not  the  least  interesting  ol  them ;  audi 
though  it  doee  not  fomiah  ao  laige  a  supply  of 
food  to  the  countries  it  passes  through,  as  tiie 
migeatoiy  fishes^  still  it  is  useful  in  that  respset : 

the  animal  I  allude  to  is  the  la j id- crab. 

Several,  indeed,  ot'  the  crabs  forsake  the  waters 
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for  a  time,  and  rctiuu  to  them  to  cast  their. 
spawA;  but  the  most  celebrated  of  all  i»  that 
known  by  the  aboTe  appellation,  and  alluded  to 
by  Dr.  Paley,  under  the  name  of  the  violet  crab» 
and  wbicb  is  called  by  French  the  tourkmron.^ 
These  crabs  are  natives  of  the  West  Indies  and 
South  America.  In.  May  and  June,  when  the 
riiny  season  takes  place,  their  instinct  impels 
them  to  seek  the  sea,  that  they  may  fuliii  the 
great  law  of  their  Creator,  and  cast  their  spawn. 

They  descend  tlie  mountains,  which  are  their 
usual  abode,  in  such  numbers,  that  the  roads 
and  woods  are  coTered  with  them.  They  fed 
an  impulse  so  to  steer  their  course,  that  they 
may  trayel  by  the  easiest  descent,  and  arrive 
most  readily  at  the  sea,  the  great  object  at  wiiich 
they  aim.  They  resemble  a  Tast  army  march*- 
ing  in  battle  array,  without  breaking  their  ranks, 
foUowing  always  a  right  line;  they  scale  the 
houses,  and  snrmoimt  every  other  obstacle  that 
lies  ill  their  way.  They  sometimes  even  get 
into  the  houses»  making  a  ndse  like  that  of  rats, 

and  w  hen  they  enter  tlic  <iaidcns  they  commit 
great  devastations,  destroying  ail  their  produce 
with  their  daws.  They  are  said  to  halt  twice 
every  day,  and  to  travel  chieily  in  the  night; 
Arrived  at  the  sea-shove,  they  are  thm  tepoitiod 
to  bathe  three  or  four  different  times ;  when 

• 

^  Gecarcmui  mrnifeK, 
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retiring  to  the  neighbouring  plains,  or  woods, 
they  fepose  Sor  some  time,  and  then  the  females 
feCurn  to  the  water,  and  commit  their  eggs  to  'Ite 
waved.  This  business  dispatched,  they  endea^ 
voor  to  regain,  in  the  same  order,  the  coanfiy 
they  had  left,  and  by  the  same  route,  but  only 
the  moat  vigorous  can  reach  the  mountains.  Tbd 
greater  part  are  so  weak  and  lean,  that  tiiey  are 
Ibrced  to  stop  to  recruit  their  strength  in  the  first 
country  they  reach.  When  arrtved  again  at  their 
habitatious,  they  have  a  new  labour  to  undergo, 
Ant  now  ia  the  time  of  their  moult.  They  hide 
themselves  in  their  sabtenanean  retreato  for  tids^' 
purpose,  so  that  not  a  single  one  can  be  seen  i 
they  even  stop  up  the  mouth  of  dieir  bunowK' 
Some  writers,  however,  adirm  that  they  cliaiige 
their  shells  immediately  after  their  ovipOBitioli/ ' 
The  respiration  of  these  land-crabs,  for  a  long 
time,  had  puzzled  comparative  anatomists.^ 
They  oould  not  explain  how  anhnals,  breaking' 
by  gills,  could  subsist  so  long  out  of  the  water 
without  these  organs  becoming  usdeas.  M.  M. 
Audouin,  however,  and  Milne  Edwards,  cleared^ 
up  the  mystery  by  the  discovery  of  a  kind  of 
trough,  formed  by  the  fdds  which  Hue  and  eon* 
stitute  the  parietes  of  the  branchial  cavity,  and 
destined  to  contain  and  preserve  a  certain  quau-  • 

tity  of  M  ater  proper  to  moisten  the  gills.  One' 
species'  has  more  than  one  pocket,  or  vesicle, 

•  *  Gecarcinus  Uca, 
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filled  with  that  fluid.    This  trough  exists  in  the 
iMMseiaeu  laad-crab0»^  but  U  is  smaiier,  and  a 
ipoQgy:  nmm  ftimUies  the  reqimite  moiatare; 
gills  of  the  lauil-crabs,  iu  other  respects^  do 
differ  firom  tboae  of  the  tribe  in  general. 

God,  when  he  fonued  tlieso  animals,  would  not 

iipfu»ta  tbeoL  ixom  their  kind  by  a  diflereat 
Utode  of  respiration,  but  by  this  oompenfleting 
contrivance  he  fitted  them  for  the  circumstances 
w  which  he  decveed  to  place  then,  and  for  a 

long  sojourn  out  of  the  water. 

What  is  the  great  object  o£  this  law  of  the 
CmUjTf  that  impels  them  to  seek,  id  many  cases, 
a.  mountain  retreat,  at  a  distance  £rom  the  ocean, 
nhich  fema  the  liquid  atmospheie  fitted  to  the 
great  body  of  the  Crustaceans,  has  not  hitherto, 
for  want  of  sufficieDt  and  acouiate  details  of  their 
lustory,  hem  made  fully  obvious.  When  inseets 
leave  the  wat^  to  become  denizens  of  the  earth 
aodeir,  the  object  appears  eridenlly  an  inereaae 
of  food,  not  only  for  terrestrial  animals,  whether 
numog  on  the  one  or  in  the  <^her,  but  to  mul- 
tiply even  that  of  the  inhabitants  of  the  waters. 
\}^hen  the  day-flies^  burst  in  such  myriads  from 
the  banks  of  rivers  which  they  inhabited  in  theur 
I  fir^t  state,  the  fishes  are  all  in  motion,  and  often 
jump,  j&om  the  water  to  .catch  the  living  flakes 
that  are  every  moment  descending.  .When  in  the 
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water,  or'nnder  it,  tlmie  ftnhnals  and  tha  may^ 
flies  are  defended,  or  coacealed  ifom  the  fishes, 
and  Ihansfbie  are  not  lo  amy  to  ooma  at;  bal 

now  is  their  harvest,  and  when  they  drop  their 
0ggB»  thajr  Ml  tovarda  tbe  8tieam«  and  it  is 
deemed  a  showw  of  manna. 

The  same  object  brings  the  sereial  iuiuis  oi 
laad"craba  at  stated  tiniea  to  8ea»  to  depcait 
their  eggs  where  their  young  may  reach  a  cer- 
tein  maturity,  if  not  undergo  a  atetamoiplMns; 
probably  at  this  period  there  iB«an  assemUage  of 
aquatic  devourers  of  Crustaceans,  to  share  in  the 
aipacted  harrest  And  daring  the.  loata  af  dMi 
myriads  that  thus  migrate  to  the  sea,  beasts  and 
taids,  end  man  himsdi^  all  partake  of  the  fteit 
thus  provided  for  them. 

If  we  give  this  subject  of  the  migration  of 
anunals  due  conmdeiation,  and  mflect  vlnt 
would  be  the  cimsequence  if  no  animals  ever 
dbangad  their  quaiten,  wo  shall  find  aboadaBt 
reason  for  thankfulness  to  the  Almighty  Father 
of  the  universe,  ibr  the  care  he  has  taken  of  his 
.whole  ftmily,  and  of  his  ereatnre  man  in  par* 
ticular,  consulting  not  only  his  susteutation  and 
the  gratification  of  his  palate  by  multiplyiiig 
and  varying  his  food,  but  also  that  of  his  other 
MUses,  by  the  beauty,  motions,  and  music  of  the 
animals  that  am  his  summer  or  winter  Tisiterst' 
did  the  nightingale  forsake  our  groves,  the 
swallow  our  houses  and  gardens,  the  cod-fish, 
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mackarel,  salmon,  and  herring  our  seas,  and  all 
Uifi  aliier.aaiiaald  that  occaaioucdly  Tudt  us  their 
iBiefal  haantB,  howTasi  would  be  die  abetractioB 
fxom  the  pleasure  and  comlbrt  ot  our  lives. 

By  mauui  of  ^these  migrationft,  the  profits  and 
enjoyments  derivable  iiom  tlie  aiiiuml  creation 
use  also  moie  equally  divided,  at  one  season 

Tisiting  the  south,  and  enlivening  their  winter, 
aad  at  another  adding  to  the  vernal  and  summer 
Migiits  4>f  the  inhabitant  of  the  leis  genial 
regions  of  the  north,  and  making  up  to  him  for 
tiie  pmatbns  of  winter.  Had  the  Creator  so 
willed,  all  these  auiiaals  might  have  been  organ- 
insd  so  aa  not  to  require  a  warmer  or  a  cokler 

climate  for  the  breeding  or  rearing  of  their 
young :  but  his  will  was,  that  some  of  his  best 
^fts  should  thus  oscillate,  as  it  weie,  between 
two  pokits,  that  the  beneht  they  conferred  might 
lie  more  widely  distributed,  and  not  become  the 
property  of  the  inhabitants  of  one  climate  : 
thus  the  swallow  gladdens  the  sight  both  of  the 
Briton  and  the  African  ;  and  the  herring  visits 
the  coasts,  and  the  salmon  the  rivers  of  every 
r^ion  of  the  globe.  What  can  mote  strongly 
mark  design,  and  the  intention  of  an  all-powerful,. 
sU-wise,.and  beneficent  Being*  than  that  such 
a  variety  of  animals  should  be  so  organized 
and  drcumstanced  as  to  be  directed  annually, 
by  some  pressing  want,  to  seek  distant  climates, 
aads  after  a  certain  period,  to  return  again  to  their 

VOL.  I.  K 
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tamer  quaiten;  and  that  tiiia  inslinel  shoridbe 

productive  of  so  much  good  to  mankind,  aad,  at 
the  flame  time,  be  iiecessary,  under  ita  prnawi 
circumstances,  for  the  preservation  or  propaga- 
tioa  of  the  qpedes  of  theae  aeYeral  animki. 

There  is  another  view  that  may  be  taken  rf 
thia  subject,  equally  shewing  the  attention  ot  the 
Almighty  Father  to  the  wants  of  every  desc«i|>» 
tion  of  his  creatures.   The  migrating  tribes  of 
almost  every  kind  are  attended  by  mnema 
bands  of  predaceous  animals,  which,  as  well  as 
man,  partake  in  the  general  harvest ;  the  bcari 
wolves,  foxes,  doss,  and,  in  tropical  countries, 
other  beasts  of  prey,  hang  on  the  flanks  of  Ibi  ' 
bands  of  emigrators,  and  capture  and  devour  As  j 
stragglers.    The  vultures,  and  other  carnivmous 
birds,  follow  and  share  in  the  spoil :  and  the  eiai-  { 
grating  fishto  are  attended  by  whole  tribes  of  j 
predaceous  birds  and  fishes,  which  thin  Ihetf 
numbers  before  they  are  taken  by  the  nets  of  the  j 
fisherman* 


I  am  next  to  say  something  on'the  local  diiifi* 

bution  of  animals.    By  their  local  distribution,  I 
mean  their  station  in  any  given  country.  Uader 
this  head  they  may  be  divided  into  terrefllrial, 
amphibious,  and  aquatic. 
The  local  distribution  of  terrestrial  animals  is 
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very  diversified.  Some  inhabit  the  loftiest  laouu- 
tmm»  htra  the  eni^e  buiidB  itB  fUmOb  and  Ibe 

eondor^  deposits  its  eggs  on  the  bare  rock  ;  and 
km  the  ckamom^  oftea  iaugha  at  the  efibrt»  oi 
die  hiiiiter»  Mloniriiiiig  him  by  the  ease  with 
Biiich  it  icour^  over  the  rocks,  or  with  which 
it  agrnie  ct  4fliir^*wlii  the  mcMit  iniirffUMihlo 
precipices. 
Sooie  aiiioiaief  that  ia  high  hititude^ 

in  the  plains,  in  a  wanner  atmosphere  seek  the 
lai^^Ttt^iM  Of  this  ikftcriDtiou  is  the  beautiful 
Apollo  Imtterfly which,  in  Bweden  ia  very  oom* 
mon  in  the  country  and  gardeus  about  Upsal, 
viiila  in  France  it  ia  fiiund  only  on  mountaina 
b^weeu  tluee  aud  ibur  thousand  feet  above  the 
laral  of  the  sea.  I  reomred  Tery  fine  iipeciaiana 
collected  by  a  friend  in  the  Pyrenees.  The 
^onunon  vip^^  alao,  which  in  nmrtheni  Cuiope 
is  found  in  the  plains,  in  southern  is  fiiund  only' 
an  Alpine  or  Subalpiue  mountains. 

It  has  been  obsenred  by  an  ingenious  and 
learned  writer,  that  the  terrestrial  globe  seems 
to  be  fonned  of  two  immense  mountains^  set 
base  to  base  at  tlie  equator,  and  tliat  upon  each 
^  thcaa  hemispheres  the  yegetahles  and  animals 
W  generally  placed  in  jmralkl  n>nes,  acooiding 


^  Sarcorhamphns  Grypkus,  -  AhtUopa  Rupkapra, 
^.  iWnaifiM  Apaih.  *  Muter  berus. 
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to  the  degree  of  heal  or  eold;  The  exeepliais  to 

this  rule,  he  further  observes,  are  easy  to  be  ap-^ 
preciated,  and  eonfiria  ita  truth,  aiuce  the  ibomiih 
tains,  the  TarieQS  eleratiMa  and  depreasioM  tff 
the  country,  which  even  uoder  the  same  paraUd 
modify  the  ordinary  tempentufe,  prodnee  .Te||s« 
tables,  and  often  animals,  analogous  to  thein 
several  degrees  of  heat  or  oold«  The  lofty-moni'i 

taiiis  in  tropical  countries,  exhibit  from  their  base 

to  their  snow-clad  smoimiita,  the  seme  gradatksi 
as  these  hemispheres  present  in  goii^  firom  the 
equator  towards  tlie  pedes* 

The  majority,  howeier,  of  animals  do  net 
ascend  such  heights,  but  seek  their  suhaisteiica 
m  the  plains,  and  less  elevated  regions ;  yet  hose 
a  considerable  ditiereuce  obtains  according  to 
the  natnre  of  the  soil  and  coontry.  The  vast 
sandy  desarts  of  Africa  and  Asia,  the  Steppes.of 
Tartary,  the  lianes  mmd  Pampas  of  Swth  Amet 
riea  have  their  pecnliaT  population ;  in  fhe%r- 
mer  the  camel,  and  his  master  the  Arab,  whose 
great  wealth  he  constitutea,  toe  indigenous ;  in 
the  latter  the  horse  and  the  Tartar  wiio  rides  and 
eats  him;  or  the  Hispano* American,  andtks 

herds  of  horses  and  oxen,  returned  to  their  wild 
and  primitive  type,  who  snares  them  with  his 
lasso,  and  reduces  them  again  to  the  yoke  <^  nan. 
ISHiuierous  also  are  the  peculiar  animal  produc- 
tions to  which  different  soils  afford  subsistence. 
The  sea-shore,  sandy  and  barren  wastes,  woods 
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inui  faesto,  amUe  lands,  pasture,  meadow  and 

loaraby  all  are  thus  distiaguislied ;  every  plaoi 
alaoaf  ia  inhabitod  by  inaecta  appropriated 
it,  every  bird  has  its  peculiar  parasite  or  louse;* 
aod  not  only  are  the  Uviog  aoiiuala  «o  iafeated, 
Init  their  caraweea  aite  bequeathed  to  a  nome- 
ioua  and  varied  army  of  dissect^s,  who  soon 
ndocse  them  to  a  naked  akelelon;  nay,  their 
very  excrements  become  the  habitation  of  the 
gmbfl  of  auttdry  kioda  of  beetlea  and  flies. 

Bat  not  only  is  the  aarface  of  the  earth  and  its 
vegetable  clothiog,  thickly  peopled  with  auimals, 
but  many,  even  qoadmpeda  and  reptilea»  as  well 
as  insects  and  worms,  are  subterranean,  and  seek 
concealment  in  dens,  caves  and  caTerna,  or 
make  fiir  themselves  bnnrows  and  tortuous  patfas 
at  various  depths  under  the  soil,  or  seek  iar 
mSiAf  and  shelter,  by  lurking  under  stones  or 
clods,  and  all  the  dark  places  of  the  earth. 

To  other  animals^  in  order  lo  pass  gradually 
Ikom  aucfa  as  are  purely  tenrestrial,  to  those  that 
are  aquatic.  Providence  has  given  the  privilege 
to  frequent  both  the  harih  and  the  weOer;  some 
of  which  may  be  regarded  as  belonging  to  the 
former,  and  frequenting  the  latter,  as  water  fowl 
of  various  kinds,  the  amphibious  rat,*  the  archi* 
tect  beaver,'  many  reptiles,  and  some  insects ; 
others  again  as  belonging  to  the  latter,  and  fie- 

*  Nirmu$*       <  Lemmus  amphUnuB,       '  Casiar  FiUr, 
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qttttiting  the  fiimier ;  ibr  ioitaDce^  the  wotif^Ubet^^ 

and  the  ditl'erent  kinds  of  seal*  and  morse/  tht 
turtle,^  the  pengiiiii/  seTerai  inBeeto/  and  the 

water-newts/  Otlicr  amphibious  animals,  if 
they  may  be  so  called,  are  aquatic  at  one  peried 
(rf"  their  life,  and  terrestrial  at  another;  thisp^ftl 
particularly  exemplitied  in  some  insects,  tl»is  Ihe 
grubs  of  "vraler-beetles,^  those  of  dnigmfr4AM/ 
may-flies,"  ephemeral-flies/^  water-motiis/^  gnats 
or  moequitoSi"  and  sereml  othar  tiro-winged  fliai^ 
live  in  the  water,  while  the  perfect  insect  is 
mther  amphibious  as  the  beetle,  or  t^mestrial  as 
the  remainder. 

But  no  part  of  this  terraqueous  globe  is  moie 
ftilly  peopled,  and  with  a  greater  irtariety  md 

m 

diversity  of  beautiful,  or  strange,  or  monstrous 
forms,  tiian  the  waters,  from  the  infinite  ocean  Is 
the  most  insignificant  pool  or  puddle.  Every  part 
and  portion  of  the  supposed  element  of  waleri 

nay,  almost  every  drop  of  that  fluid  teems  with 
lite.  Thousands  of  aquatic  i^^ecies  are  knowii» 
but  myriads  of  myriads  never  have  been  seat 
and  never  will  be  seen  by  tlie  eye  of  man. 

'  Enhydra  mama.         *  PAoca. 

•  Tnchechm,  *  Ckelania  Mydas, 

•  Apfemdtfteg.  •  Dyticus^  GyrinuSy  Ranatra^  Ae» 

'  SularaandriE  utjuaiiccB,    "  Di/iiculw,  Hi^drophilid<ef  Gifri»ids£' 

•  LibelluUna,  Trichoptera, 
"  Epkemerida.  '  "  Hydrocampa. 
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'AiMopt  AoM  that  inhabit  flaicb,  none  Bxe 

more  w  onderful  than  those  that  are  termed  In- 
AnoMs;^  b6oaiifle  they  are  usuaUy  found  in  in* 
tammm  of  vamus  sabrtances,  &c. ;  when  dry, 
these. animals  lose  all  Bigna  of  life,  but  upon  im- 
Mnfam,  even  after  the  lapse  of  years,  they  im- 
mediate! y  awake  from  their  torpor  and  begin  to 
laovi^  briskly  about.  £ven  the  air,  according  to 
SfMilIanaimi,  seems  to  contain  die  germes  or 
^gs  of  these  iotiaitesimals  of  creation,  so  that 
ye  swallow  them  when  we  breathe,  as  well  as 
when  we  diiiik. 

With  re^^Mct  to  animals  nM»*e  entirely  ajuaiicj 
some  inhabit,  as  Uie  majority  of  sea-fishes  and 
aBimals,  salt  waters  ouly,  some  salt  at  one  time 
and  fresh  at  another,  as  thespedesof  the  salmon 
fenus,  the  sturgeon,  &c. ;  and  some  frequent 
brackish  waters,  as  some  flat-Ash,  and  shell-iish. 

*  The  bed  of  the  mighty  ocean  is  not  only 
planted  with  a  variety  of  lierbs,  which  afford  pas- 
tare  to  many  of  its  animal  inhabitants,  but  it  has 
oilier  productioDft  which  represent  a  forest  of 
trees  and  shrubs,  and  are,  strictly  speaking,  the 
fiisC  members  of  the  zoological  world,  connecting 
it  with  the  vegetable  ;  these  are  denominated 
Zoophytes  or  animal  plants,  and  PcAypes  {Pobh 
pus).  This  kist  name  has  been  adopted  from 
Aristotle ;  with  him  however  and  the  ancients, 

*  Jn/tisoria,  AcriUi^  Agoitria^  Amor^ka,  Mkroscopica. 
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it  i»  evidently  used  to  designate  the  Argouaiat* 
and  NautUm  of  the  modems,  and  alao  to  inclwla 

aome  terrestrial  shells.  The  Zoophytes  however 
are  not  confined  to  the  ocean,  every  riTulety  and 
stagnant  ditch  or  pool  atfordb  to  some  kinds, 
more  fiammonly  denominated  Polypes,  and  also 
to  Bcnne  spongeo,  their  destined  habitation.  An 
infinite  army  of  shell*fi4h»  whether  inuitivalve, 
bi¥alve»  or  uiiiYalte»  also  omrer  the  bed  of  the 

ocean,  or  move  in  its  waters,  and  some  dance 
l^aiiy  on  its  surface  with  expanded  sails,  or  dash- 
ing oars  when  tempted  by  fair  weather. 

From  this  brief  view  of  the  local  distribution  of 
animale  and  their  variona  haunts,  we  see  theoare 

of  Divine  Providence,  that  no  phice,  however, 
at  tirst  sight,  apparently  unfit,  might  be  without 
its  animal  as  well  as  vcg^etable  popnlatkm :  if 
the  hard  rock  is  clothed  with  a  lichen,  the 
lichen  has  its  inhabitant :  and  that  inhabitant, 

besides  alibrdiiig  an  appropriLile  food  to  the  bird 
t^iat  ^i^ligUts  upon  the  rpck»  or  some  parasite  that 
has  been  hatched  in  or  upon  its  own  body, 
assists  In  forming  a  soil  upoa  it.  There  is 
no  place  /so  horrible  and  felid  firom  nnclean  end 

putrid  substances,  that  is  not  cleansed  and  puri- 
fied by  some  a^imali^  that  are  either  its  constant 
^  nomadic  inhabitants.    Thus  life^  a  life  at- 


Digitized  by  Google 


taadedl  ki  most  MMi^  ii  iM»t  aiU  wiUi  aouie  oujoy* 
m^t,  swarms  ewety  whflffe — id  the  air,  in  tbe 
!  t^rihtuader  the  earth,  in  the  waters — there  is  ao 
Jdaee  i&  whicli  the  will  of  an  Almighty  Creator 
k  Dot  executed  by  some  being  tliat  hath  aaimai 
What  Power  ia  mamfaalgid  in  the  ofganiiai- 
tion  and  structure  of  these  iuiinite  hosts  of  exist* 
CQKMB I  what  Wisdom  in  their  adaptation  to  their 
eeyeral  functions !  and  what  Goodness  and  stu- 
pendous Xiove  ia.  that  uaiversal  action  upon  all 
theee  different  and  often  discordant  creatures 
compeliiog  them,  while  tiiey  are  gratifying  their 
own  appetites  or  passionsy  and  following  the  lead 
of  their  several  instincts,  to  promote  tlie  good  of 
the  whole  system,  combining  into  harmony  almost 

universal  discord,  and  out  of  seeming  death  and 
destruction  bringing  forth  life  and  health  and 
universal  joy !  He  who,  as  an  ancient  writer 
sj^kSy  Contains  all  things,"^  can  alone  thus 
astupon  all  things,  and  direct  them  in  all  their 
ways  to  acknowledge  him  by  the  acoomplish- 
aifint  of  each  wise  and  beneficent  purpose  of  his 
wilL  Pliilo  Judaeus,  in  his  book  upon  agricul- 
ture,^  speaking  of  those  words  of  the  Psalmist; 

The  Lord  is  tray  shepherd,  therefore  can  I  lack 
mlkitig^'  has  the  following  sublime  idea,  illus- 
trative  of  this  subject     God,  like  a  shepheld 

*  Hernias. 

<  ncpt  y£(jjpyias.    152.  A.  £d.  CoL  Allolt* 
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and  king,  leada,  according  to  right  and  law,  tha 
6Htth,  aai  the  water*  and  Uia  air,  aad  tka  te^ 
and  whatever  plants  or  animals  are  thereiii, 
things  mactal  aiv^  tb^'T^  diviiiiay  tha  pbya^cal 
atructnre  also  of  the  heavens,  and  the  cinnni  nt 
the  sun  and  moon ;  tlie  revoiuiians  and  haruM^ 
Bioiis  fdioiia  of  the  other  stars;  plaoing  owr 

theni  las  right  Word  the  first  bom  Son,  wlio  halli 

inheriled  the  cane  of  tliis  Holy  Flock,  «s  the 
Viocffoy  of  ^  mighty  King." 


Chaptek  III. 
Functions  and  Instincts  of  Ammah. 

■ 

Having,  in  the  last  chapter,  stated  how  the  din- 
persion  and  distribatioii  of  animals^  under  Ihe 
Divine  superintendence  and  direction,  probably 
took  plaee  after  the  Dehige;  and  having  like- 
wise considered  those  temporary  changes  of 
place,  either  casual  or  periodical,  which  are  still 
.  in  <^ration,  I  shall  next  endeavonr  to  give  a 
general  sketch  of  the  animal  kingdom,  its 
ehsfNBes  and  larger  groups,  and  so  much  <d  their 
history,  habits,  and  instincts,  as  may  be  neces^ 
eery  to  indicate  their  several  functums  and  qfices 
in  the  general  plan  of  cieatioD,  so  as  to  illustssls 
more  strikingly  the  GoonMjBss  that  willed,  the 
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Wisdom  that  pkuuied,  and  the  Powu  that  mm- 

culed  the  wondrous  whole  ;  so  that  e  ach  in  its 

place  and  Btatioii,  by  employing  the  jtaculties 
and  organs,  with  whieh  he  has  gifted  it»  in 
accomplishing  his  will,  praises,  though  uncon* 
MiMihr.  ita  AlmuEhtv  and  Baneficant  Gseatoiu 

thus  loudly  calling  upon  man,  the  rational  head 
of  the  creation,  to  take  up  the  strain  and  lead 
the  general  choir. 

Before  I  descend  to  particulars,  1  must  say  a 
few  worda  npon  the  genend  functiona  of  the 

animal  kingdom.  These,  like  Janus,  have  a 
dottbie  aspect; — on  one  aide  they  aitect  the 
vegetable  world,  and  on  the  other  their  own 

body. 

There  ia  a  singular  contrast  and  contrariety 

between  the  majority  oi'  auimals  and  vegetables. 
Tiie  .head  of  the  animal  and  the  root  or  baae  q£ 
the  ¥egetabte  pei'ibffm  the  aame  office,  that  of 
collecting  and  absorbing  the  nutriment  of  each* 
The  aniaud  denrea  tUa  notmneni  firam  atgmm 

matter,  the  vegetable  from  inorganic.  The  plant 
gives  oxygen  to  the  heayen,  and  filing  leavea  ^ 
and  otlm  matters  to  the  earths  The  anunal 
gives  nitrogen  to  the  former^  and  the  rejecta- 
nMDta  of  its  ImmI  to  the  latter.  The  most  bean«« 
tiful  and  admired,  and  odorous  ai^d  elevated 
parts  of  the  plant  cue  its  repiodacti?e  organs 
•ari  their  appendages,  while  in  the  aninud  they 
are  the  very  reverbe  oi  this. 
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But,  in  all  this,  we  see  the  wifldoni  .and  Sar^ 

thought  of  the  Creator,    We  see  how  exactly, 
by  tbi0  mutual  iayerHoii»  each  daas  of  beinge  is 
fitted  for  its  station  and  functions.    The  plant 
to  take  root  in,  inyest  aad  oroament  the  earth, 
and  keep  the  atmosphere  pure  by  a  jconstant 
aupply  of  vital  air ;  theanimal  to  browseaad  triio 
the  vegetable,  and  by  checking  its  Inmrianca 
promote  its  welfare,  to  furnish  it  with  a  product 
calculated  for  iti  health  and  neoesflary  to  its 
existence;  and  by  the  manure,  various  in  kind 
as  the  animab  themaelTes»  which  it  producea* 
supplying  to  the  earth  fresh  pabulum  for  its 
v^etable  tribest  and  making  good  what  it  lost 
by  the  exhaustion,  occasioned  by  the  infinite 
myriads  that,  investing  it  on  all  sides  ^like  a 
garment,  derive  their  nutriment  firom  it,  some 
plunging  deep,  and  others,  as  it  were,  skim* 
ming  the  surftce:  if  we  contiast  this  with  the 
returns  they  make,  we  shall  be  convinced  that, 
in  this  case,  the  expenditure  would  vastly  exceed 
the  income,  and  that  a  cla^  (ji  beings  was 
essentially  necessary  as  a  counterpoise,  whichi 
by  taking  little  or  nothing  immediately  ftom 
the  soil,  at  the  same  time  that  they  added,  to  it^ 
some  in  a  greater,  and  some  in  a  less  degKte^ 
might  afford  a  sufficient  supply  of  those  princi- 
ples which  are  indispensably  requisite  for  ths 
due  nutriment  and  developement  of  the  variouis 
members  of  the  vegetable  kingdom,  and  thui 
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miuntain  an  equilibrium^  and  make  good  the 
deficiency  just  statedi 
Ther^  iB  another  function  which  is  devolved 

tipon  animals  with  respect  tu  the  ve^ictabhj 
kingdom  ;  to  keep  the  members  of  k  within  due 
Hkntts,  and  to  hinder  them  from  encfoacfaing  too 
mucii  upon  each  other.  All  organised  beings 
have  a  natural  tmdency  to  incfeaae  and  mtil^ 
tiply  ;  and  while  tlici  e  is  space  this  tendency  is 
beneficial;  but  when  plants  or  animals  exceed 
certain  limitSv  fhey  stand  in  each  other's  way, 
and  prevent  all  further  growth  or  healthy  pro- 
gress. The  herbivorous  animals,  in  vaiknis 
ways,  serve  as  a  countercheck  to  this  tendency, 
and  keep  the  vegetable  tribes  from  encroaching 
too  much  upon  each  other^  As  I  have  detailed  the 
effects  of  this  when  I  spoke  of  the  ravages  of  the 
locusts,  and  shall  have  occasion  again  to  notice 

it,  I  shall  not  now  enlarge  further  upon  it. 

I  am  next  to  consider  another  general  function 
of  animals,  or  the  effectB  they  produce  upon  their 
own  body  :  and  here  the  reason  just  alluded  to, 
th^  constant  tendency  to  multiply  so  as  to  be 
injurious  to  each  other,  and  also  to  vegetable 
productions,  especially  those  that  are  important 
to  man  or  beast,  which  in  the  present  -state  of 
things  is  so  constantly  recurring,  renders  it 
necessary  that  some  bounds  should  be  set  to 
their  increase,  which  Providence  eflSects  by  let- 
ting Uiem  loose  against  each  other.   The  great 
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object  of  the  Creator  ia  the  maintennce  oC%1m 

whole  system  of  creation  in  order  and  beauty, 
and  thii  be  is  pleased  to  accomplkh,  not  afarajra 
by  the  concord  but  by  tbe  seeming  di^ord  oC  iba 
agents  he  emplo]r& 

When  we  take  a  first  view  of  nature  we  are 
struck  by  a  scene  which  seems  to  be  one  oS 
mifetBti  conflict,  for  the  very  heamna  appear 
not  clear  firom  the  charge :  the  philosopher  who 
stndiea  them  tells  oa  of  antagonist  powers^  that 
are  perpetually  striving  with  each  other,  the  one 
to  ab8€ii>  all  things  in  a  oommon  Qentre»  .tba 
other  to  dissever  them,  and  scatter  them  in  illi- 
mitable  space,  and  when  we  turn  to  the  earth, 
what  a  scene  of  destruction  is  befine  ns  I  The 
king  of  the  terrestrial  globe,  man, 
engaged  in  a  struggle  with  his  fellow  man,  oAon 
laying  waste  the  earth,  slaughtering  its  inhabit- 
ants, and  deforming  its  prodnetions — ins  Mbjecis 
of  the  animal  kingdom  f<dlowing  the  example  of 
tlieir  master,  and  pitilessly  destroying  each 
otbev^tbe  strong  oppressing  tbe  weak,  and 
most  seeming  bent  to  annihilate  the  races  to 
which  they  are  opposed;  so  that,  humanly 
speaking,  in  the  lapse  ol'  ages,  m  c  might  expect 
that  one  species  of  animals  would  be  annihttatifi^ 
after  anoth^,  till  the  whole  were  oblitemted 
iiom  the  iace  of  creation,  and  the  sublime  lan- 
guage of  the  prophet  literally  verified ;  / 
beheld  tlte  eoi-fh^  and^  lo,  it  was  tcitbaui  Jm'm 
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and  void;  and  the  hcavmSy  and  they  had  no  light. 
Ibii$ld  the  mquHtaim^  0Md,  iOj  the^  trembled^  aud 
M  the  kiib  mmmd  li^kify,    I  ieheid,  mmd^  la, 

ilme  was  no  moM,  and  ail  Uie  birds  oj  llie  air 
hefted.'' 

But  if,  with  ourspii  its  depressed, by  the  prospect 
•f  sft  QDivenMl  a  sooDe  of  mutual  stroiQ^ei  and 
destruction,  we  listen  again  to  the  philosopher, 
lie  will  tell  ua  that  the  ceaaelees  struggle  oi*  the 
fiiitagofiiflt  poweisof  the  hearaia  pwrents,  imtead 

causing  disorder  and  coni'uaion,  that  by  the 
poweiiiol  and  mntoal  coontemetioii  of  these 

iiiiglity  opponents,  all  the  lieavciily  bodies  of  our 
s5nMem  are  prevented  fiom  ruahing  to  the  ceatre» 
m  being  driven,  dispersed  into  their  atoma, 
beyond  the  ^fimimantia  nuenia  mundi ;  that  thus 
their  animal  and  dinmal  rcnrolntioiw  are  maiu'- 
tained,  that  each  observes  its  appointed  coursot 
ke^  ita  anigned  atatioD)  and  miniaten  to  the 

good  and  well-being  of  the  v. hole  system.  If 
then  we  turn  our  view  again  to  the  earth,  and 
tike  a  nearer  survey  of  tbings — if  we  consider 
the  present  tendency  to  multiply,  beyond  rnea- 
sne^  of  all  things  diat  have  life,  we  shall  soon 
be  convinced  tliat,  unless  this  tendency  was 
laelby  some  eheck,  the  woirld  of  animated  beinga 

would  be  perpetually  encroaching  upon  each 
other,  and  would  finally  perish  for  want  of  suffi- 
cient food;  and  that  the  partial  evils  inflicted 
by  one  individual  or  one  class  upon  another,  to 
borrow  a  term  from  the  Political  Economist, 
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proportioii.s  the  demand  to  the  supply ;  that  thus 
both  yegetables  and  antmala  are  00  accurately 
distributed,  weighed  so  nicely  against  each  other, 
aa  iie^er  to  go  a  atep  beyjcaid  what  God  decroesi 
and  what  is  most  beneficial  to  the  whole  systm ; 
and  that  the  actual  number  of  emy  kind  hea^ 
due  fetation  to  the  work  it  has  to  do ;  and,  upon 
closer  inquiry,  we  find,  that  though  since  tiie 
creation,  {mibably  in  confleqnence  of  the  gmit 
change  in  the  moral  state  of  the  world,  superia- 
ducing  phyaical  changes  alao»  come  species  as 
longer  necessary  may  have  pet  ibhedt  yet  that,  ia 
general,  th^  hare  maintained  their  ground  ttm 
age  to  age,  in  spite  of  the  attacks  of  the  great 
army  of  destroyers.   To  maintain  things  in  this. 

state,  thus  to  order  all  things  in  measure,  Jium- 
ber^  a$id  weigJU^'  as  the  wise  man 
cause  all  so  to  hannonize,  and  so  ont  of  death 
and  destruction  to  bring  &Nrth  li&t  iudica^i 
still  more  strongly  the  constant  and  wise  super- 
intendence,  and  powerful  arm  of  a  watchiiii 
Providence,  and  demonstrates  irrefragably  thst 
there  is  a  Great  Being  constantly  at  work,  either 
mediately  or  immediatdy,  to  produce  effeoto 
that,  without  his  constant  superintendence  aud 
intehrenition,  could  nerer  take  place.  And  thsflb 
as  sings  tLe  bard  oi  Twickenham, 

All  nature  is  but  art  unknown  to  thee, 
AH  chance  direction  which  thou  canst  not  see, 
All  discoid  harmony  not  underatood. 
All  partial  e? il,  univcnal  good*** 
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Chapter  IV. 

■  * 
« 

Functions  and  IjistincU  of  the  hif  usory  Animals, 

9 

As  at  the  original  creation  of  the  animal  king- 
dom, it  was  tiie  will  ot  the  Supreme  Being  to 
b^lin  at  the  fo9t  of  the  scale  and  to  terminate 

with  man,  who  was  at  its  summit^  thus  making 
1  gmdual  progress-  towards  the  most  perfect 
being  it  was  his  will  to  create,  and  ending  with 
him :  so  I  think  it  will  best  manifest  his  power  . 
and  perfections  if  I  endeavonr  to  trace  ont  the 
ioQtsteps  of  tiie  Deity  in  the  same  direction  as 
he  proceeded ;  and  instead  of  banning,  as  is 
usually  done  by  systematical  writers,  with  the 
highmt  grade  of  animals,  if  I  ascend  upwards 
from  the  lowest. 

*  Oar  first  inquiry  must  be  what  are  these 
Kiwest  animals?  And  are  there  any  organized 
bodies  that  partake  of  t  wo  natures,  that  are  either 
annual  at  me  period  of  their  existence  and  T^e- 
table  at  anotiier,  or  else  are  partly  animal  and 
pardy  yegetable  ?  •  These  doubtful  forms  must  be 

sought  for  amongst  what  have  been  deiiominatcd 
^fint'planis^  and  first-ammaU  ;^  amongst  the 
former  is  a  certain  genus  or  tribe*  of  plants, 

•  ^  Protopkpta,     *  Pr&i0toa,      *  OieiUaUnim,  Vaucb. 
VOL..  I.  L 
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whieh  are  distiiigiudied  not  only  by  their  ainiida 

structure^  but  also  by  an  oscillatory  moYem^eot 
which  Beems  to  connect  them,  in  some  degvee^ 

with  the  animal  kingdom.  When  collected  in 
masfiOB  they  resemble  a  piece  ot'  green  velvet  , 
Some  coyer  conaderable  spots  in  moist  places; 
others  live  in  the  water,  either  fixed  to  sub- 
stenoeB  oontained  in  it,  or  floating  cm  the  aorfiieew 
They  are  generally  based  on  a  muciiaguioiit 
sobfltaDce,  the  remains  of  those  that»  having 

fulfilled  their  functious,  are  become  a  caput 
mortuum.  The  filamentH  ol;  which  the  Uviog 
phint  m  composed  continually  oscillate  fiom 
right  to  left,  or  from  left  to  right,  Imt  vexy .irre- 
gularly, some  go'mg  in  one  direction,  otbors  in 
another ;  some  remaining  stationary  while  others 
continue  in  motion. 

Professor  Agaidh  inclines  to  the  opinion  that 
these  oiciUating  plants  owe  their  existence  to 

different  species  of  animalcules,  which  at  fiist 
swim  about  as  animalsi  and  afterwards  hx 
themselves  as  plants.  This  opinion  has  hcea 
adc^ted  by  others;  and  lately  Mr.  Unger  iiai» 
stated  that  he  has  seen  animated  particles  sepa* 
rate  frrnn  the  parent  plant,  in  a  few  hours  cou- 
yerled  into  globules  of  yegelable  matter,  whseh 

subsequently  became  plants  perfectly  similar  to  | 
the  individual  from  which  they  were  produced.  i 

But  surely  the  motions  of  these  seeds  or 
gennes,  may  be  merely  mechanical,  and  may  be 
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necessary  to  enable  them  properly  to  fix  them- 
8elires»  flomewhat  aimiogous  to  those  nwchaniciil 
contrivances  by  which  the  seeds  of  numerous 
plants,  as  those  of  the  dandelion  and  cranesbiU» 
are  transported  to  a  distance  and  enabled  to 
enter  the  soil  and  fix  themselva^  in  it 

That  any  creatare  should  begin  life  as  an 
animal  and  end  it  as  a  plant  seems  to  contradict 
the  general  analogy  of  creation,  and  requires 
much  stronger  proofs  than  appear  to  have  been 
adduced  in  the  present  case,  before  it  can  be 

admitted.  The  niulions  of  tlic  oscillatiiiLi:  plants 
are  not  very  different  from  those  of  the  stamina 
0f  some,  and  of  the  leaves  of  others,  as  the 
Methfsarum  gyran$;  yet  Adanson  has  proved 
that  tike  vibrations  of  the  filaments  are  the  same 
both  in  hot  and  cold  weatiier,  and  that  the 
aqnatic'  species  are  equally  sensible  with  the 
terrestrial,  therefore  the  movement  can  sc  arcely 
be  caused  by  the  temperatuxe.  But  as  analo- 
gous motions  were  observed  by  Mr.  Brown  in 
q^heiucal  and  other  molecules  obtained  itoim 
tegetskbles,  it  is  evident  that  such  motioos  do 
not  necessarily  indicate  an  animal,  but  only  a 
kind  of  attraction  and  repulsion  produced  by  an 
uncertain  cause.  Another  argument  proves  their 
▼egetable  nature,  these  |dants  give  out  oxygen, 
whereas  if  they  were  animals  they  would  abs(Mrb 
oxygen  and  give  out  azote* 
Pfofessor  Agardh  illustrates  his  opinion  just 

I 
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stated  by  the  foHowing  fanciful  allusion.  "When 
thus  fixed  lie  considers  these  beings  as  no  longer 
baying  any  i  animal  life,  but  as  preseiring  the 
appearance  of  it,  "  Like  those  men  of  Plato," 
adds  he,  "  agitated  by  eternal  regret  with  whidi 
the  remembrance  of  a  happy  life,  tlie  sweets 
of  which .  they  formerly:  tasted,  inspires  thm ; 
always  oscillating,  never  tranquil,  they  seeih 
aiming  at  the  jpecovery  of  that  happy  life  which 
they  have  lost/'  The  locomotions,  however,  of 
the  germes  of  these  Hydiophytes,  and  their 
OBciUatory  moyements  when  fixed^  indicate  at 
least  a  semblance  oi  animality,  and  an  approach 
to  the  confines  of  the  animal  kingdom.  . 
=  Leaving,  therefore,  these  doubtful  forms,  as 
having  no  just  claim  to  be  considered  as  ani- 
mala,  I  shall  now  proceed  to  those  whose  right 
to  that  title  is  generally  aclvnowledged.  And 
here  two  Tery  different  tribes  start  np  and  prder 
their  claim  to  be  first  considered ;  the  JfifmorteSj 
namely,  and  those  which  have .  been  called 

Polypes  and  Zoophytes,  But  since  the  first  of 
these  two  classes,  by  means  of  one  of  its  tribes,  as 
its  great  oracle,  Ehrenberg,  remarks,  approaches 
the  oscillating  plants, — I  shall  consider  it  as  tiie 
basis  on  which  the  Deity  has  built  the'  anin»l 
kingdom.  Indeed,  though  the  Polypes  at  firet 
sight  appear  most  to  resemble  the  higher  jpAuils, 
in  their  general  configuration,  the  Infusories,  as 
well  as  coming  nearer  to  the  lowest  by  some  of 
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their  niembers,  la  othem  exhibit  no  dight  ana*-' 
Jogy  to  seeds.  .  '     '       '  ' 

Of  all  the  groups  of  animals  those  of  the  least 

consequence,  one  would  think,  must  be  those 
that  ibr  the  most  part  escape  the  inquiring  eycr 
unless  uidcd  b}-  a  microscope.  The  infusories," 
or  as  tbey  have  been  also  called  auma&wjet,' 
memcofie  animab^  acriia  fsft  indiscemibles, 
amorpha  or  without  form,  are  of  this  description. 
These  wonderfnl  little  creatures^  though  they 
are  every  where  disposed,  remain  like  seeds, 
without  apparent  life  or  motion^  perhaps  after 
animation  has  been  suspended  for  years,  till 
they  come  in  contact  with  some  fluid,  when  they 
are  immediately  reanimated,  move  about  in  va^ 
rioua  directions,  absorb  their  proper  nutriment,' 
and  exercise  their  reproductiTe  powers  according 
to  the  law  of  their  several  natures.  Yet  these 
little  animals,  though  in  some  respects  they 
exhibit  no  slight  analogy  to  vegetables,  are  not 
only  distinguished  from  them  by  their  irritability, 
but  likewise  by  their  organization,  and  powers  of 
locomotiw  and  voluntary  acti<m.  Their  mode 
of  reproduction,  howevm*,  is  not  far  removed 
from  that  of  some  vegetables ;  they  are  sponta* 
neously  divisible,  some  longitudinally  and  others 
transversely,  and  these  cuttings,  if  they  may  be 
m  called,  as  in  the  Hydra  or  common  Polype, 
become  separate  animals.  They  are  also  propa- 
gated by  germes,  and  some  appear  to  be  vivipar 
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voiit.  The  ipedes  of  VHrrn  feund  in  diieaaei 

wheat  by  M.  Bauer  is  oyiparaus,  as  is  evideat 
from  his  obierTatiaiis  and  edmiTaUe  figfum« 

Lamarck  indeed  regards  them  as  having  no 
Toikioiit  as  takixig  their  food  by  absorptioa  like 
plute;  as  bdng  withoat  any  mouthy  or  inlmial 
oigan;  in  a  word»  as  trapsparent  gelatinous 
naasea,  whose  motions  are  determined  not  hf 
their  will,  but  by  the  action  of  the  medium  ia 
which  they  mo?e»  That  they  have  neither  heady 

eyes,  muscles,  vessels,  nerves,  nor  indeed  any 
particular  deternunable  organi  whether  for  ses^^ 
ration,  genei^tion,  oif  erm  digestion*  Onaocomil 
ol  these  supposed  negative  characters,  they  were 
sailed  by  De  BlainTiUe^  Agmiriai  or  stomaehlea^ 
as  having  uo  iateatiaes ;  but  i^Uireuberg,  who  has 
studied  them  in  almost  every  climate^  hois  diflr 
covered,  by  keeping  them  in  coloured  waters^ 


1 

J 

marck  and  others  supposed,  and  that  almost  all 
hare  a  mouth  and  digestive  organs,  and  that  nimi'^ 
bers  of  them  ham  many  stomachs*  SpaUaniain» 
and  other  writers  that  preceded  Lamarck,  had 
obierved  diat  their  motions  evidently  indicatad 
volition :  this  appeared  irom  their  avoiding  each 
other  and  obstacles  in  their  way;  from  their 

cluiiiu:ins^  their  direction  and  going  faster  or 
fllower  as  occasion  required ;  from  their  passing 
suddenly  from  a  state  of  rest  to  motion  wHhsul 
any  external  impulse ;  £rom  their  darting  eagerly 
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at  particles  of  infused  substanees;  from  their 
Bttoessantly  revolviog  an  tbemselTes  without  a 
drange  of  place ;  from  tbdr  couiw  against  the 
current ;  and  from  their  crowding  to  shallow 
plaeeft  of  the  fluid  in  which  they  are :  each  species 
seems  also  to  exhibit  a  peculiar  kiud  of  iustiiict. 
Laniarek  thinks  all  this  delusion  pioceeduig 
from  errors  in  judgment,  and  the  result  of  preju- 
dices inducing  people  readily  to  believe  what 
flieeords  with  their  persaaBiokii&  But  to  apply  this 
remark  to  such  observers  as  Spaiiaiizaui,  &c.,  is 
drawing  rather  largely  on  the  credulity  of  his 
readei*s,  who  might  very  j  ustly  change  the  tables 
and  apply  it  to  himself^  who  is  certainly  as  much 
chained  by  system  as  any  one  can  be.  Admit- 
ting that  the  observations  of  Spallanaani  just 
stated  record  &cts,  it  app^us  clearly  to  fellow 
£rom  them  that  these  animals  have  volition,  and 
thfiiefoxe  cannot  properly  be  denominated  igmh 
ihetic,  or  insensible.  The  fact  tiiat  tixey  almost 
all  bsn  a  mootfa  and  a  digestive  system;  many 

of  them  eyes,  and  some  rudiments  of  n  nervous 
one,  implies  a  degree^  more  or  less,  of  sense* 
tion  in  them  all,  and  consequendy  that  ihey 
have  all,  whether  it  be  molecular  and  diifiised  in 
their  substance,  or  confined  to  perticolar  crgam^ 
I  say  that  they  have  all  a  nervous  influence  and 
eaeeiiement  sufficient  for  their  semal  wants,  cQr« 
responding  with  their  several  natures. 
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These  minim  animals  may  be  said  almoBl*t6- 
be  uiuYersaUy  dispersed;  they  inhabit  the  iear 
the  riyers,  and  other  waters ;  are  supposed  to  flbit 
in  the  air;  they  are  found  iatliebbxMl  and  uriae; 
in  the  tartar  of  tlie  teeth ;  in  animal  eubntaiiocb^ 
in  vinegar ;  iu  paste ;  in  vegetable  subatances^f 
inifruite,  seeds,  and  grain;  in  sand ; . amoogA 
tiles ;  in  wells ;  ou  mountains,  kc.  Their  nuni- 
bers  are  infinite ;  hundreds  of  tfaonsanda  may 
be  seen  in  a  single  drop  of  water ;  their  minuter 
ness  is  eztxeme»  eome  being  not  more  than  «Av 
part  of  a  line  in  length,  and  yet  these  atoius  of  i 
animals  bare  a  moadi  and  several  stomachs*  i 

•Let  a  man,  says  Daly  ell,  the  translator  of 
fSpallanzanit  conceive  himself  in  a  momeat 
conveyed  to  a  region  where  the  properties,  and 
the  hgure  and  motions  of  every  animal  are 
unknown.  The  amaeing  varieties  of  these 
will  first  attract  bis  attention.  One  is  a  loag 
dander  line ;  another  an  eel  or  serpent ;  sons 
are  circular,  ellipticalt  or  triangular ;  one  is  a 
thin  flat  plate ;  another  like  a.nnmber  of  letiai- 
lated  seeds;  several  have  a  long  tail^  almost 
invisible;  or  their  poaterior  part  is  temuDatsd 
by  two  robust  horns ;  one  is  like  a  funnel ; 
another  lilte  a  bell,  or  cannot  be  vefened  is 
any  object  familiar  to  our  senses.  Certain 
anhaoaleules  ean  change  their  figure  at  pka* 
sure:^  sometimes  they  are  extended  to  immo 

1  PtATE  I.  Fl6.  3* 
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Anrftialengtli,  then  almost  contracted  to  nothing ; 
sometimes  they  are  curved  like  a  leech,  or 
eoiled  like  a  make;  sametimea  they  are  in* 
ilated,  at  others  ilaccid ;  some  are  opaque  while 
otfwfB.  aie  flcarcdy  Tiaible  from  their  extreme 
traiisparence.  No  less  singular: is  the  variety  of 
tkeir  moticms  ;~fleTeral  awim  with  the  velocity 
of  an  arrow,  so  that  the  eye  can  scarcely  follow 
them;  others  appear  to  drag  their  body  along 
with  difficulty,  and  more  like  the  leech;  and 
others  seem  to  exist  in  perpetual  rest ;  one  will 
wvoIto  on  ita  centre,  or  the  anterior  part  of  its 
head ;  others  move  by  undulaiioas,  leaps,  oscil*- 
latioDtt,  or  sucoesBiTO  g3mktionB        short,  there 

is  no  kind  of  animal  motion,  or  other  mode  of 
yregnegaioa,  that  is  not  practised  by  animalculea. 
'  Their  organs  are  equally  Tariona.   Some  ap- 
feaix  to  take  their  food  by  absorption,  having-  no 
»mth,  to  thia  tribe  belong  what  have  been 
called  vinegar  eels ;  others  have  a  mouth  and 
■several  stomachs,  but  no  orifice  for  the  trans- 
mission of  their  excrements;   others,  again, 
dauLJB  both  a  mouth  and  anal  passage,  and  what 
M  wonderful,  in  such  minute  creatures,  some- 
tunes  as  many  as  forty  or  fifty  stomachs ;  ^  tliough 
'floany  are  withoot  eyes,  otliers  are  famished 
with  these  useful  orgaus,  some   having  one, 
otbera  two,  others  .three,  and  others  four;  some 

■ 
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Class  of  these  animals,  the  Rotatories^  to  wliicii 
tbe  whed-ftikiinaleiiles  beknagt  the  internal  or- 
gaaizatioQ  approaches  to  that  of  the  higher 
ckflM»,  Ibr  thay  exhibit  the  mdimenti  of  a 
nervous  system ;  their  alimentary  canal  is  simple ; 
th^  have  a  branching  dorsal  vessel*  but  without 
a  fljrelcde  and  diastole;  their  pharynx  fe  tMudly 
fomished  with  mandibles,  which  are  sometimes 
amed  with  teeth.  The  mooth  of  the  majority, 
especially  amongst  tbe  rotatories,  is  fringed  with 
ny-like  briatlea,  which  Ciin«r  thinks  aie  een- 

nected  with  their  respiration.     This  circum- 
stance of  a  circle  of  rays  sarrounding  the  oral 
orifice,  is  fixind  in  tbe  polypes  and  several  ether 
animals  of  a  higlier  grade.   Their  use  in  the 
IN^esent  instance,  I  speak  moie  particidarly  of 
the  wheel-animalcules,  is  by  their  n^ion  to 
produce  a  euitent  in  the  water  to  the  month  of 
the  animal,  bringing  w  ith  it  the  still  more  minute 
beings  which  constitute  its  food. 
.   These  invisible  inhabitants  of  the  visiUe 
world  created  an  early  interest  in  inquisitive 
•minds;  Dr.  Henry  Power,  and  after  him  the 
celebrated  Hookoi  about  the  middle  of  the  seven- 
teenth oentary,  or  eariier,  noticed,  what  weie 

called  vinegar  eels/  Sir  E.  King,  in  the  Phi- 
lompUeml  Tnmmwtiom»f  described  some  emjfmr 

^  Viiffio  AngmUa. 
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mnts^OQ  the  inimalciilei^  tomoA  in  pepper  water ; 

and,  subsequently,  Mr.  Hams  made  obaerva* 
tione  upon  a  variety  of  these  minute  eiea"^ 
lures.  Th^  subject  was  afterwards  taken  up 
by  Yarioua  wzitera»  both  h&e  and  on  the  con- 
tinent. Amongst  these  none  was  more  eminent 
than  SpaUanaanu  O.  F»  Muller^  who  ^w^^^m  to 
have  been  the  first  who  tfeated  the  anbject  sya* 
tamaticaliy,  embodied  these  animals  in  a  Qata 
by  the  name  of  Jnfimories*^  He  was  followed 
by  Bruguiere  and  Lauiarck,  who  divided  it  into 
Oideis  and  Sections^  Bat  the  syatwi  of  these 
zoologists  has  for  the  most  part  been  set  aside 
by  Jb^Uredabergi  a  Prussian  naturalist»  beiore-men* 
tioned,  who  devoted  ten  years  of  his  life  to  the 
iuYestigatiou  of  these  animals,  for  which  he  was 
partieolarly  qualified  by  his  previous  studies  and 
employment,  the  anatomy  of  the  Molluscans  of 
t|ie  Red  Sea,  by  which  he  had  been  accustomed 

to  the  use  of  microscopes  and  micrometers.  His 
reeearches  on  the  Intus(M:iea»  during  Baron  do 
Humboldt's  last  journey,  extend  to  more  than 
fifty  degrees  of  longitude,  and  fourteen  degrees 
<Mf  ktitude  *i — he  went  as  fiur  as  Dongda  in  Africa^ 
and  the  Altai  mountains  in  Asia,  and  examined 
these  aniflub  in  a  great  variety  of  aituatioiis*  He 

found  them  on  Mount  Sinai ;  swarms  of  various 
species  in  the  wells  of  the  Oasis  of  Jupiter 
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Amuon ;  and  at  ft  ooosidenLble  depth  in  nam 

Siberian  miaea»  in  places  entirely  depuYeU  at 

He  considers  them,  it  should  seem,  as  forming 
a  Sab-kingdom,  which  he  dmcnoninates  PloMik 
anwwgto/  This  sub -kingdom  he  divides  into  two 
Claiies.  The  fiist,  from  the  number  of  atomaclai/ 

with  which  the  genera  belonging  to  it  are  &r« 
nished,  he  namea^  P^goBiriea^  or  many-alO' 

mached,  probably,  to  contrast  with  De  Blainville  8 

name  before-mentioned.  The  aecond  class  h» 

calls  Rotatoriesy^  consisting  of  the  ciliated  Polypes 
of  Lamarck ;  *  each  of  these  classes  he  subdivides 
into  two  parallel  orders,  the  first  containinf^  those 
that  are  naked,  and  the  second  those  that  aie 
loricated/  or  covered  with  some  kind  of  shelL 

In  the  hrst  of  these  classes,  the  Jt^oijfgcuitncs, 
the  animals  recede  further  from  the  organtzatioD 
of  the  higher  tribes,  and  approach  nearer  to 
that  oi  vegetables;  but  in  the  seooad, as  I  be£M6 
observed,  rudiments  of  the  organization  of  those 
tribes  make  their  appearance.  Many  of  the 
former  are  known  to  derive  their  nutriment  from 
TegetaUe  subetances,  but  what  the  nugority 
subsist  upon  is  not  certainly  known ; — but  the 
latter  class,  the  Rotatories,  are  ascertained  ta  be 
predaceous,  as  above  stated.    Their  mode  ot 

>  Phyfo-zoa.  *  Plate  T.  Fig.  1. 

^  Relator ia,  ^  Pi*ax£  1.  biG.  2. 

'  See  Appendix,  note  20» 
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\3ra\\  ing  their  corpuscular  food  within  the  vortex 
of  their  mouth  is  thus  amunngly  illustrated  by 
Spallanzani.  As  a  certain  species  of  whale, 
says  he,  (sic  magnis  compauere  parva  soldnU )  after 
tetring  drireii  shoals  of  herrings  into  a  bay  or 
strait,  by  a  blow  of  its  tail  produces  a  whirlpool 
vast  extent  and  great  rapidity,  which  draws 
the  herrings  into  its  vorte^;  the  iiiouster  tkeu 
presenting  its  open  mouth,  the  herrings  are  pre- 
cipitated into  its  throat,  and  it  is  soon  saiiMi(  d  : 
so  the  carnivorous  Iniusories  produce  a  vortex  by 
tfaehr  tentacles,  and  satisfy  their  appetite. 
-  I  have  been  more  diiiuse  upon  the  history  of 
tile  animals  whose  fiinctions  in  nature  I  am'  next 
to  consider,  because  to  them  in  a  more  particular 
manner;  applies  Pliny's  observation  with  regard 

to  insects.  In  his  tani  parcts,  atque  tarn  iiuilis, 
qnuB  ratiOf  qwmtavis^  quam  ifieoftricabilisperfieiioJ 
In  nothing  is  the  power  and  wisdom  of  tlieir 
Almighty  Author  more  ^g^ally  conspicuous.  Or- 
ganization so  complex,  and  life,  and  spontane- 
ous motion,  and  appetite,  and  means  to  satisty 
it,  and  .digestion,  and  nutrition,  and  powers  of 
reproduction  in  animals  of  such  infinite  minute- 
ness I  Whocau  believe  it?  Yet  so  it  is,  and  that 
each  of  these  should  be  varied  in  the  dilBTerent 
tiubes  and  genera— that  these  less  than  the  least 
of  all  the  creatures  that  present  themselves  to 
the  observation  of  mankind,  and  which  till  within 
a  century  or  two  were  not  suspected  to  exists  should 
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out-niimber  beyond  all  statement  of  numbers,  all 
the  otber  animals  together  that  people  the  whole 
globe,  that  they  flhoidd  }«oliably  eater  into  i» 
and  circulate  in  our  blood,  nestle  between  our 
teeth,  be  busy  erery  where,  and  perceiyed  no 
wliere,  till  the  iuvention  of  the  microscope  drew 
aiide  the  reil  between  as  and  these  entiti^  aic^- 
we  saw  how  God  had  filled  all  things  with  life, 
and  had  based  the  animal  kingdom  upon  Uving 
atoms,  as  well  as  fermecl  the  earth  and  the  world 
of  inert  ones.  But  to  us  tlie  wondrous  spectacle 
is  seen  and  known,  only  in  part;  for  those  that 
still  escape  all  our  methods  of  assisting  sight,  and 
main  members  of  the  invisibla  worid,  may 

probably  far  exceed  tliose  tlicit  we  know. 

We  may  conclude  that  this  vast,  or  rather  infi- 
nite, host  of  animaleules  was  not  created  merely 
to  be  bai*n  and  die ;  was  not  sown,  as  it  wei^e, 
oirer  erery  part  of  the  earth's  sorfiBUse,  liiriung  in 
seeds,  and  otlier  v^etable  and  animal  substances, 
till  coming  into  contact  with  flmd  matter  of  what-^ 
ever  description  it  starts  into  life,  and  swarming 
in  the  ocean,  and  its  tributary  streams;  it  was 
not  thus  dispersed  every  where,  either  alive,  or 
in  a  stale  to  revive  and  Uve,  but  &x  some  great 
purpose,  for  which  its  organization,  structure  and 
station  amongst  animals,  particularly  adapt  it. 

With  respect  to  its  immediate  action  upon  tba^ 
vegetable  and  animal  kingdoms,  it  has  been  as- 
certained, as  to  many  species,  that  tbey  ascend 
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mUk  tbe  mp  in  vegetaUes,*  and  ane  foimd  in  die 

Uood  aad  excretiojua  at  aiumalst^  who  knows  but 
they  may  act  an  important  part  in  the  animal 
iirame;  somewixat  similar  to  what  devolves  upon 
the  larvea  of  certain  inaects,  with  xogard  to  8tag«- 

nant  waters,  they  may  be  depurators  where  they 

aie.tlu»  employed^  and  contribute  to  preaerve  a 
healthy  action.  It  is  trae»  aa  far  as  ▼egetablea 
are  oQucerued^  especially  grain,  tliey  appear  to 
doatroy,  where  they  take  up  their  i»8idence»  but 
vrhen  we  discover  the  same  or  similar  species,  in 
aoor  paate  or  vine^ptTy  they  seem  deatin^  to  oon^* 

sume  substanees  tiiat  cease  to  be  wholesome  ;  and 
^t,  in  all  fluids^  in  which  they  usually  so 
abound,  they  may  be  deatmed  to  ftdfil  a  similar 
office,  aud  it  is  a  remarkable  circumstance  iu 
their  history  confirmatory  of  this  idea:  that 
these  auimals,  though  animation  iu  tiiem  is 
often  suspended  iat  a  long  time;  when  they 
swarm  in  infusions,  liaving  fullilled  their  office, 

periab  in  a  few  days. 

It  is  probable  that  in  the  waters  of  ow  globe 
an  inhnity  of  animal  and  vegetable  molecuies 
are  sui^ended,  that  are  too  minute  to  form  the 

fjpiod  of  even  the  lowest  and  most  minute  animals 

•  Mr.  Bauer  found  Vihno  Triiirt,  in  ihe  stalk  as  well  as  in  the 
m  and  ^ain  of  plants  of*  iffieal,  ^kfa  wen  raised  from  seeds 

iuoculated  with  it.    Philf  Trans,  1823.  3. 


Digitized  by  Google 


100  FUNCTIONS  AND  INSTINCTS. 

of  the  visible  creation,  and  therefore  an  infimte 
iiost  of  i&viftibies  was  necessary  to  remove  them 
as  nuiia&cee. 

But  the  principal  point,  and  that  in  which 
their  utility  most  evidently  appears^  is  their  fiir* 
nishing  a  principal  portion  of  the  food  of  imiumer- 
aUe  animals  of  a  higher  order  thaa  th^nsehmk 
Those  infinite  armies  and  forests  of  locomo- 
tive and  fixed  Polypes,  that  give  to  the  ocean 
one  of  the  features  that  distinguish  earth,  have 
their  mouths  surrounded  with  tentacles,  when 
expanded  assuming  the  appearance  of  so  many 
blossoms,  with  tliese  they  collect  their  food, 
which*  amongst  tiie  more  minute  ones»  con* 

sists  often  of  our  1  uf usorics.    A  single  stem  of 

these  compound  animals,  having  often  inoumer* 
able  oscula  or  mouths,  requires  a  vast  supply  4^ 
food;  otheris  e([uaUy  compound,  as  the  Ascidians 
or  AlcjTons,  by  alternately  absorbing  and  expeliing 
the  sea  water,  draw  in  with  it  a  supply  of  anin^ial 
food,  eonsistmg,  in  pail;  of  the  cieatures  in  qoes* 
tion,  wliicli  abound  in  the  oceanic  waters;  some 
of  these  have  a  common  organ  for  this  purpose^ 
and  in  others  each  individual  of  the  system  is 
fitted  with  one ;  the  Molluscans  and  an  iutittity 
of  the  smaller  inhabitants  oi  the  ocean,  doubt* 
less  also  derive  a  considerable  portion  of  their 
nutriment  fiom  them,  the  nunute  Orufltaceans 
probably  do  the  same,  and  many  insects, 
whose  larvsd  inhabit  the  waters,  some  by  pro- 
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dueing  a  vortex  like  the  rotatories/  thus  find  an 
al^undant  supply  to  carry  them  to  their  interme- 
diate state.  But  not  only  do  these  croatares 
furnish  the  more  minute  animals  that  inhabit 
the  waters^  with  a  considerable  portion  of  their 
foody  faoty  it  should  seem,  even  some  of  those 
Ifattt  are  of  a  higiier  grade,  and  larger  stature. 

Whoever  lius  been  in  the  habit  of  kccpiii<;  gold 
and  silver  fish,''  in  glass  or  other  vessels,  is  aware 
ihat  they  require  no  other  food  than  a  fresh 
.  supply  of  water  every  second  or  third  day. 
Their  nutriment  therefore  must  be  derived 
from  what  they  find  in  the  water.  In  this  may 
often  be  seen  minute  Branchiopods  swunming 
here  aad  there,  soiuetimes  with  a  buii  Jle  of  eggs 
appended  to  each  side:  but  these  are  not 
sufiSciently  numerous  to  form  the  whole  of  their 
&ed,  the  water  must  therefore  contain  other 
nutritive  substances  which  may  contribute  to 
their  subsistence,  and  as  it  is  known  that  various 
infusory  animalcules  inhabit  it^  we  may  cimelude 
that  they  are  inserted  in  their  bill  of  fare.  It 
haa  been  observed  by  an  eminent  writer, 
speaking  of  the  gold  fish,  "The  water,  when 
care  is  taken  to  renew  it  frequently,  appears  suf* 
ficient  for  the  nutriment  of  these  fishes  during 
many  months ;  but  it  should  be  considered  that 
thoogh  this  water  appears  to  us  very  pure, 

'  *  Culeat,  SifahfcmU,  iec,  ^  C^prmv9  aurahti, 
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it  alvrays  oontains  a  multitude  of  anioialcaks 

and  very  uiiautc  plants,  which  the  fifihea  are 
ooQtmoally  awallowing/' 

When  Creative  Wisdom  covered  the  earth 
withi  plwts,  aiMl  peofiled  it  with  aaiiiuil&>  be  laid 
the  foundations  of  the  vegetaUe  and  animal 
kingdoms  with  such  as  were  most  easily  con- 
TertiUe  into  nutriment  for  the  tribes  imme- 
diately above  them.  The  first  plants  and  tbe 
first  animals  are  scarcely  more  than  animated 
laolecules,*  and  appear  analogues  of  each  other ; 
and  those  above  them  in  each  kingdom  represent 
jointed  fibrils.^  It  is  mngular  and  worthy 
of  notice^  that  the  Creator  alter  the  creatitm 
of  inanimate  matter,  probably  first  imparted  the 
living  principle  to  bodies  of  the  same  form 
with  the  molecules  and  fibrils  into  which  that 
matter  is  resolvable,  thus  nnitiug,  by  common 
charactersy  things  essentially  distinct,  and  pre* 
serving  unbroken  that  wonderful  chain  which 
links  together  all  created  things. 

Every  body,  who  has  eyes,  is  awaret  Aat 
vegetation  ,  takes  place  upon  almost  every 
substance,  upon  the  bark  of  trees,  upon  naked 
rucks,  upon  biick  walls  mid  tiled  rouis»  and  even 
upon  glass  when  not  constantly  cleaned.  The 
llrsl  plants,  liiul  take  on  these  their  station, 

'  I  oi  iiistancr,  Ghilmlina  and  Monas, 

'  OsciLlatona  and  Vibrio.    See  Appendix,  note  21. 
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QBaally  ladi  like  green  or  yellow  powder,  when 

they  decay  forming  a  little  soil,  in  which  others 
more  conspicuons  find  gufficient  nutriment,  and  so 
one  succeeds  another  till  a  sufficient  portion  of  soil 
COV6I8  the  roek»  &c.  to  afford  the  means  of  life 

and  groM  th  to  more  perfect  plants,  and  often  to 
arborespeat  <mes.  An  analogous  process  takes 
place  in  the  water.  The  matiire  verte  of  French 
authors  makes  its  appearance,  and  other  Hydro- 
phyteSy  in  conjunction  with  the  Infiisories,  form 
as  it  were  a  first  soil  for  the  support  and  main- 
tenance of  animal  life,  both  for  those  which 
derive  their  nutriment  from  vegetables,  and 
those  that  feed  on  beings  of  their  own  class. 
Thus  a  maintenance  is  proyided  for  higher  forms, 
and,  at  last,  for  the  high^t;  and  a  table  is 
spread,  both  on  the  earth  and  in  the  waters,  for 
every  living  thing,  from  that  which  the  eye  can- 
not discover,  to  man,  the  head  and  king  of  all. 

How  wonderful  and  adora1)le  is  that  Almighty 
Being,  who  thus  made  all  thin^  dependant  upon 
each  other,  and  based  the  visible  world,  in  the 
three  great  departments  into  which  we  see  it 
divided,  upon  an  invisible  basis^  and  in  which 
cohesion  and  life  are  maintained  by  those  powers 
which  God  has  placed  as  rulers  in  the  physical 
world,  and  by  which  he  still  acts  upon  the  uni- 
verse of  existraces. 
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Chapter  V. 
Functions  and  Imtinets.  Polypes. 

Tub  tribe  of  animals  to  which  ^  arenoxt  4» 

direct  our  attention,  though  not  invisible  like 
the  last,  are  almost  equally  concealed  from  our 
view  by  the  medium  that  they  inhabit ;  so  that, 
with  the  exception  ot*  those  that  abound  in  fresh 
water,  and  are  easily  kept  alive  for  examinaftioa, 
the  great  body  of  them  inhabiting  the  ocean, 
can  seldom  be  studied  in  a  living  state.  All  the 
poljrpes  are  aggregate  animals,  in  whioh  di^ 

differ  from  the  majority  of  the  preceding  class. 
The  most  imperfect  of  them,  as  the  sponges  and 
some  of  the  alcyons,  seem  to  consist  merely  of 
a  gelatinous  mass,  without  any  organs  of  pre- 
hension, which  by  its  alternate  contraction  anl 
dilatation,  imbibes  or  sends  out  the  water  from 
which  the  animal  derives  its  nutriment ;  bot  tbs 
great  majority  have  a  mouth  furnished  with 
arms  or  tentacles  Varying  in  number.  Thcss 
are  described  as  tubes,  filled  with  iiuid,  expand- 
ing  at  the  base  into  a  small  cavity,  which  when 
contracted  necessarily  propels  the  fluid  into  the 
tentacles,  and  thus  extends  them;  but  whoi 
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the  tube  coutractd,  the  iluid  flows  back  into 
the  wnty,  and  the  pomts  of  the  tentacles  con* 
verge  over  the  mouth. 

These  parts  are  not  only  organs  of  sense,  bat 
also  serve  many  other  purposes,  particularly 
those  of  prehension  and  motion ;  and  they  rery 
probably  a&sist  in  respiration,  which  appears 
erideatly  oonnected  with  the  alternate  contrac- 
tioQ  and  expansion  oi  these  animals.  They  are 
sbo  so  constructed  as  to  lay  hold  of  every  sub- 
stance that  floats  within  their  reach,  whether  by 
neans  of  any  gummy  excretion  like  bird-lime, 

as  some  suppose,  or  whether  they  are  furnished 
with  very  minute  suckers  by  which  they  can 
adhere  to  any  substance,  has  not  been  ascer- 
tained. Trembley  observed,  that  when  the 
Mtomon  polype  of  flresh  water  tcNiehed  any  little 
sauual  with  one  of  its  long  tentacular  arms,  it 
"mm  immediately  arrested,  and  in  spite  of  the 
most  violent  eflbrts  to  liberate  itself,  which  he 
compares  to  those  of  a  fish'  that  had  been 
hooked,  was  held  fast,  and  carried  to  tlie  mouth 
^the  polype  and  swallowed. 

The  body  of  polypes  is  formed  of  a  kind  of  ia- 
spissated  mucus,  with  confusedly  agglomerated, 

uud  probably  nervous,  molecules  equally  distri- 
buted ;  it  is  covered  by  no  skin,  is  extremely  con-' 
tractile,  and  forms  an  alimentary  sac  open  at 
uoe  end,  serving  both  ibr  mouth  and  anal  pas- 
sage.  The  equal  distribution  of  nervous  •  mole- 
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cules  through  the  whole  substance  of  these 
Miimato,  will  acoointi  finr  their  extveme  traacity 
of  life.  In  fact,  this  uaiform  gelatinous  mass, 
irhich  is  without  any  ofgaiiized  struetofe,  may 
be  regarded  as  a  kind  of  primary  substance, 
which  poefieiBes  charactero,  in  some  respects, 
common  to  both  animal  and  vegetable  matter. 

This  subBtance  without  aay  nervous  centre 
•^though  nervous  influence,  one  would  think 
must  be  in  most  fierce  round  the  orifice  wheie 
the  tentacles  are  in  action,— yet  fell  of  ce«^ 
bral  matter,  sensible  to  the  light  without  any 
organ  of  sight;  extremely  irritable;  alternately 
contracting  and  expanding,  and  thus  moving 
without  any  appamtas  of  nmacles ;  with  no  trace 
of  organization  but  the  tubular  rajs  that  sur- 
iDund  its  mouth,  which  appear  to  perfenn  tke 
c^ce  of  eyes,  hands,  feet,  and  lungs;  this 
singular  substance  lends  a  clue  to  form  the 
class  into  Orders  according  to  the  circumstancai 
in  which  it  is  placed. 

1.  In  the  common  Polypes^  of  our  ditches  and 
stagnant  waters,  it  is  a  naked  branching  elemen- 
tary sao  or  canal,  without  any  internal  snpfKiftf 

and  endued  with  powers  of  locomoticm. 
3.  IntheJIf^MiriyNmf  and  otbers,*  its  Maker  £or 

mighty  purposes  has  enabled  the  animal  to  form 
Ibr  itself  a  fixed  calcaieras  house,  or  polypary 
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•0  it  K  called,  consisting  often  of  innumerable 
cell&,  eacJi  coutaining  a  separate  individual  with 
its  mouth  and  tentacla^,  united  to  the  general 
body  at  its  other  extremity,  and  each  with  an 
extmml  i^wftnre,  by  which  they  are  protnided, 
and  expand  like  a  flower. 

^  In  the  CariU  and  affinitim/  it  forms  an 
internal  calcareous  axis,  which  it  envelopes  as 
the  bark,  does  the  tree :  it  is  fixed  by  ita  base 
like  the  preceding  tribe ;  and  from  this  crust, 
or  bark,  the  teutaculiferous  mouths  of  the 
polypes  emerge.  In  some  the  axis  appears 
articulated. 

N.B.  In  these  two  last  the  base  by  which  the 

compound  animal  is  fixed  to  rocks,  or  other 
aubstances,  expands  like  the  base  or  root  of  a 
tree;  and  by  thar  ramifications  these  polypes, 
whetlier  the  polypary  is  external  oc  iuteinaly 
resemble  its  branching  stem. 

4«  The  Sponges^  and  Alcyom^  have  been 
generally  arranged  with  the  last  Order,  but,  from 
M.  Savigny's  observations,  it  appears  that  cer- 
tain of  these  animals  have  neither  stomach, 
mouth,  nor  tentacles,  the  animal  life  of  which  be 
thinks  might  he  disputed;  but  Mr.  Beii  has 
discovered  that  they  alternately  imbibe  and 
expel  that  fluid,  which  seems  to  prove  their 
animal  nature.   Perhaps  they  ought  to  be  con- 

^  Cor^e^fta^  Lam.         <  iS^pon^.         '  Ak^tmnm, 
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sidered  as  nearer  to  vegetable  laatter  than  ti^e 

other  polypak 

5.  Other  Alcyons^  seem  to  have  a  more  com-^ 
plex  orgamaatkm  than  a&y  of  the  preceding 
polypes ;  they  are  stated  to  have  eight  paialM 
stomachs.  Only  lour  genera  belonging  to  tUid 
Order  have  been  described,  and  its  propersiaytioii 
seems  doubttui. 

6.  In  the  Sear  Pen,  and  others**  the  animal 
envelopes  an  axis,  as  in  the  third  Order,  and 
has  a  tentacular  mouth,  but  it  is  not  fixed  by  its 
base.  The  greater  part  of  these  animals  lloat  iu 
the  waters,  but  others  remaui  at  the  bottooip 
either  upon  the  surface  or  partly  plunged  iu  tlie 
sand. 

Polypes  are  invariably  aquatic  animals,  some 
inhabiting  fresh  water,  but  the  great  body  aie 
marine,  and  most  numerous  in  tropical  seas.  In 
very  high  latitudes,  only  cellarians,^  sertulartans^^- 
alcyons,  and  some  sponges  occur,  and  in  the 
vicinity  of  volcanic  islands,  in  the  Polar  seaSr 
corallines  and  gorgonians.  These,  multiply  a 
little  tram  &  to  9°  N.  L. ;  then,  as  they  ap-i 
preach  the  tropics^  the  coral  raddens,  and  the 
madrepores  \i:hiten,  and  at  33*"  they  attain  their 
full  powers  of  growth  and  multifdication.  Sane^ 
frequent  the  moutlis  of  rivers,  where  there  is  a 
conflux,  of  fresh  and  salt  water.    Some  hm^ 


^  Polypi  tubi/eri,  Lam*  <  Polypi  natantes,  lam. 

«  CeUaria.  «  Sertukria, 
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atmospheric  influence,  Avliile  others  avoid  it.  The 
loanae  oam  firequmtly  plaot  themselves  on 
lodui,  in  diffmnt  aspects,  often  regulate^  by  the. 
dimate.  They  rarely  expose  themselves  to  vio-* 
koit  eiirmits^  ot  the  direct  shock  of  the  waves. 
They  are  ot'teii  found  lu  the  hollows  of  rocks- 
or  fiafamaniie  grottoesi  and  in  golfs. where,  the 
water  is  less  agitated. 

It  was  observed  above  that  the  Infosories  pie* 
sent  some  analo^^y  to  the  seeds  of  vegetables ; 
the  polypes  go  further,  and  represent,  often  most 
CBCactly,  the  developed  plant  from  the  tree,  by 
ahnost  all  the  in  lei  mediate  stages,  to  the  fungut^^ 
at' least  the  fixed  polypes:  these  appear,  as  it 
were,  to  take  root,  to  send  forth  branches  which 
pnidiice-  aeeming  Ucasoms,  composed  of  what; 
appear  tu  be  petals  arising  from  u  calyx, 
arranged  sometimes  in  a  single  and  at  others- 
la  a  double  cirde^  and  in  some  induding  the, 
semblance  of  stamina;  they  are  also,  very 
sensible  to  the  light,  and  turn  to  its  source,  and? 
like  plants  are  readily  propagated  by  cuttings 
and  bods;  so. that  all  the  older  naturalists  re* 

garded  them  as  real  plants,  without  apparently 
Miapecting  their  animal  nature.  Ancient  natu** 
raUsts  were  very  apt  to  mistake  analogical* 
lesemblances  for  proofs  of  affinity,  but  in  the 
progress  of  sciacice,  when  natural  objects  were 

1  Plate  1L 
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submitted  to  a  stricter  examination,  more  coirect 
ideoA  ware  wbetitute^  Sot  theae  mkrtakeD  oaesi 
and  the  zoophytes,  or  polypes,  were  genentlly 
admitted  to  be  real  animals,  though  aomet  aiier 
Luin6,  8tiU  regard  them  m  senwthfaig  between 
animal  and  v^etable*  Trembley  was  one  of 
the  fint  who  aaci»tained  their  anunal  lUitnre; 

he  saw  the  fresh-water  polypes,^  by  means  of 
their  long  teotacks,  seiae  and  awallow  certak 
grubs,  and  also  many  minute  Sntomo&irmc&fii^ 
common  in  stag^iant  water.  These  polypea  so 
used  their  tentadee  aa  endently  to  iodicate  a 
degree  of  volition,  sometimes  using  one  and  some^ 
tunea  many,  aa  cmnmialaiicea  vsqmmL  When 
they  had  secured  their  prey,  they  contracted  and 
gave  a  curve  to  theee iMganey  so  aa  to  bring  tliiear 
the  orifice,  or  mouth,  at  their  anterior  extremitVt 
which  tlien  began  to  open,  and  the  animal  they 
had  caught  was  gradually  abaorbed.  He  hat 
seen  them  attack  small  fishes,  also  worms,  larvis 
and  pupsB  ci  gnatSi  parta  of  alaga,  eatnU%  and 

even  pieces  of  meat. 

The  marine  polypea  are  equally  xayenous  with 

the  river  ones,  feeding  upon  whatever  they  ca^ 
lay  hold  of,  sometimes,  like  the  wheel-aniinab> 
or  rotatories,  prodoeing  a  vortes  in  die  water, 
and  thus  causing  a  flow  to  their  mouth  of  the 
iniiiaory,  and  other  ammalculee  contained  in  tliat 

i 

^  MmoeulL 
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elemeut.  It  is  to  be  obserred  that  these  iuhabit 
a  cominoii  house,  finom  which  they  cannot  iepa^ 
rate  tliemselves ;  their  sole  chai  acter  is  that  of 
being  oUached  loan  animated  maes,  m  that  each 
individual  partakes  of  the  life  common  to  the 
wliole,  and  also  of  a  separate  lii'e,  independent 
of  that  of  the  others.  Yet  the  nutriment  that 
one  of  these  individuals  takes,  extends  its  influ^ 
cfice  to  parts  the  most  distant  frcNoi  the  place  it 
occupies. 

Having  made  these  general  remailLs,  I  shall 

next  give  a  Iiistory  of  some  of  the  best  known 
and  moat  interesting  species* 

1.  The  common  polypes  of  stagnant  waters, 
belonging  to  |the  Jini  Order,  hare  met  with  an 
admirable  historian  in  M.  Trembley,  and  what 
I  httfe  to  commnnicate  with  respect  to  them  will 
be  chiefly  derived  from  him.  With  regard  to 
their  r^odmt^Um^  it  is  by  germs  and  cuttings. 

The  former  issue  gradually  from  the  body  of  the 

parent  polype»  as  the  trunk  of  a  tree  sends  forth 

a  branch.  The  bud  that  forms  the  commence- 
ment  of  a  young  one,  is  a  continuation  of  her 
ikin,  and  its  stomach  of  her  stomach.  When 
she  takes  her  food,  the  bodies  of  her  young  are 
seen  also  to  inflate  themselves  as  if  they  had 
taken  it  with  Uieir  own  mouths,  and  the  food  may 
be  seen  passing  from  one  to  the  other.  After 
they  have  grown  tiius  as  branches  ibr  some  time, 
and  even  have  poshed  forth  gennes  themselves, 
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they  ck  tu(  h  themselves  from  the  parent  stem, 
and  becxMoe  aepaEate  animator 

It  m  stated  that,  by  this  mode  of  geMration^ 
ia  the  space  of  a  mouth  a  siogLe  polype  may  be 
the  parent  of.  a  miUioD.  cf  deecendapts.-  TwootVLsf 
observed  some  long  branches  of  trees  that  had 
failea  into  the  water,  which*  he  describei  m 

being  as  full  of  polypes  as  a  peruke  of  hairs; 
and  that  though  their  innmnerabte  arms  were  at 
work,  there  was  no  confiinon  amongst  them.- 

But  these  animals^  as  is  well  known,  do  not 
multiply  solely  by  germes,  but  aho  by  eattings, 
as  tliey  may  be  called ;  their  substance  is  so 
inatinct  with  life,  that  nothing  appears  able  to 
destroy  it — a  circumstance,  perhaps,  arising  from 
the  nervous  molecules  of  which  it  seems  ahnost 
to  consist.  If  divided  transversely,  each  segment 
will  become  a  distinct  animal,  send  forth  tea* 
tacles  romid.  its  upper  aperture,  and  close  ths 
lower  one;  if.it  is  divided  longitudinally,  each 
half  will  finrm  a  separate  tobe  in  an  hour,  and 
begin  to  ply  its  tentacles  in  a  day ;  even  if 
divided  into  longitudinal  strips,  instead  of  the 
sides  turning  in,  as  in  the  former  case,  each  strip 
becomes  inllated,  and.  a  tube  is  formed  within  it : 
and  what  is  still  mora  wonderftd,  and  seems  next 
to  a  miracle,  these  animals  may  be  turned  inside 
out,  like  the  finger  of  a  glove,  without  destrojriDg 
either  tlicir  vitality,  their  power  of  producing' 
germes,  and  of  catching,  swallowing,  or  digesting 
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dieir  fbod.:  so  tliat  they  have,  properly  speaking, 

neither  a  within  nor  without,  both  surfaces  of  their 
alimentery  canal  being  equally  fitted  for  dtgagtioii. 
This,  however,  is  uot  so  entirely  anomalous  as  it 
may  at  .first  sight  appear ;  for  cuttings  of  some 
vegetables,  if  planted  inversely,  will  take  root,  tlie 
top  beai^iog  the  root»  aiul  the  bottom  the  branches 
|Mid  inflorescenee. 

The  freeh*water  polype  usually  remains  tixed 
by  its  closed  extiemity  to  one  spot,  from  which 
it  3eldom  moves,  exhibiting  no  other  trace  of  an 
animated  being  than  the  motions  of  its  aima; 

but  when  the  want  of  light  or  heat  causes  it  to 
fkift.  its  quarters,  it  moves  slowly  by  fixing 
aketnately ,  like  a  leech,  its  head  and  tail  to  what 
itJs  moVing  upon. 

.  The  majority  of  the  marime  polypei  are  at* 
Uiched,  in  some  way,  to  a  calcareous  support 
fiirmed  by  themsdlTes,  which  is  called  by  Amoa<* 
reux,  Lamarck,  and  other  continental  writers, 
their  Polffpan/;^  and  they  are  none  ef  them 
locomotive  -except  the  last  order* 
•  4.  The  polypes  of  the  second  Order,  the 
dieathed  polypes  of  Lamarck,*  as  the  most  im* 
portant  and  interesting  of  this  class  of  the  animal 
kingdom,  I  wish  to  leave  last  upon  the  leader** 
memory.  I  shall,  therefore,  next  make  a  few 
brief  observations  npon  those  sponges  and  alcyona 
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that  have  no  tentacles,  and  form  the ftmrth  Oi  dear. 
TiMie  are  iQcladed  by  Lamaick  amongst  those 
just  mentioned,  but  they  appear  not  properly  to 
bekmg  to  them,  and  to  have  a  still  more  simple 
orgaDimtion.  In  this  tiibe»  as  was  before  observed, 
nutrition  seams  carried  on  by  a  kind  of  systole 
and  diastole,  the  sea  water  being  alternately 
absorbed  and  rejected  by  the  tubes  composing 
the  sabstance  of  the  sponge,  they  having  no 

organs  to  collect  their  food  ia  any  other  way. 

Many  of  these  productions  are  lemarkable  for 
being  hollowed  internally,  and  in  their  external 
shape  resembling  cups,  bowls,  and  vases :  several 
gigantic  specimens  of  due  kind  were  collected  in 
India  by  the  late  lamented  Sir  Stamford  Raffles, 
to  whose  indefatigable  exertions,  judicious  ar« 
rangements,  and  uncommon  ardour  in  her  cause, 
science  is  so  deeply  indebted,  and  presented  by 
him,  with  the  rest  of  his  valuable  collections,  to 
the  Museum  of  the  Zoological  Society,  where 
they  are  now  to  be  seen.  Hieir  general  stmctnre 
also,  as  well  as  form,  tits  tiiem  for  receiving  a 
large  quantity  of  water,  as  well  as  fat  parting 
With  it,  in  proportion  to  the  pressure,  wh^ 

received :  in  the  living  animal,  this  pressure  Is 

produced  by  its  expansion. 

What  particular  function,  or  office,  has  been 
devolved  by  the  AU-wise  Creator  upon  these 
zoophytes,  which  are  produced  so  rapidly,  and  in 
such  numbers^  on  the  bed  of  the  ocean  and  its 
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fodu^  im  net  been  aflceitained.  As  in  the  case 

ci  a  yasf  variety  ol  atker  xoariue  aalmal^  they 
probtbly  deriye  their  nutriment  firom  the  ccmtents 
ef  the  water  absorbed  by  their  tubes ;  they  may 

I  cMtribate  their  part  to  the  depuratiim  of  the 
oceanic  waters^  and  to  the  maintenance  of  the 
equUibhiuu  amoogat  their  inhabttanta*  however 
minute,  which  is  neceesary  to  the  general  welfare. 
Doubtlefla,  iu  their  creation,  He»  who  inhabiteih 
Eternity,  to  whoee  view  all  time  aa  well  as  all 
space  is  present,  had  in  view  the  benefit  of  his 
creatwe  man,  to  whom  they  form  a  very  naefnl 
present,  and  which  lie  has  long  applied  to  his  pur- 
poBes*  Spongeawereinueeasearly  asArifltotle'a 
time,  when  the  people  that  employed  themselves 
in  collecting  them  observed^  that  when  they 
attempted  to  plnck  them  up  they  appeared  to 
(QMSty  whence  they  concluded  they  had  some 
fl^nsaitioii.^  They  now  form  a  veory  considerable 
article  of  commerce.  The  hbhery  for  them  ia 
chiefly  carried  on  in  the  Mediterranean,  parttcu* 
larly  in  the  Grecian  Archipelago.  The  collection 
of  them  ia  attended  with  danger,  as  they  are 

I  fixed  to  the  rocks  at  the  depth  of  several 
fathoms,  so  that  the  sponge-fishers  must  be  excel- 
lent divers.  Tonraefort  says,  that  no  youth  in 
these  islands  is  allowed  to  marry,  till  he  has 
given  proofe  of  his  capacity  in  this  respect 

I 

^  Aiiitot.  Miii.  Anim,  B,  i.  c.  1,  comp«  B.  v.  c.  16. 
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Amongst  plants,  as  Mr.  W.  S.  Mac  Leay  has,  I 
think,  remarked,  sponges  present  ^ome  analogy 
to  the  puff-balls.' 

5.  A  Jifti  Order  of  polypes,  worthy  of  atten- 
tion, is  that  to  which  the  r$d  earal  beloDgiy  is 
these  the  animal  instead  of  being  co¥^ed,  or  Ib 
any  way  shdilmd  by  its  polypary,  invests  k 
completely,  so  as  to  form  a  kind  of  bark  oTcr 
©very  part  of  it ;  on  this  account  the  name  has 
been  changed  by  writers  on  these  animals,  and  it 
is  denomiiiated  tlieir  <u;w,  since  upon  it  they  W 
as  it  were,  ^suspended,  and  run  their  prescribed 
nee.  This  axis  consists  of  a  much  more  rigid, 
bolid  and  lapidose  substance,  than  the  polypary 
of  the  really  skeaiked  poljrpes,  presenting  wkai 
polished  the  smootli  substance  and  lustre  of 
marble,  without  any  appearance  of  pares  w  otlier 
orifices — when  broken  it  exhibits  the  same  kind 
of  fiacture  as  a  stick  of  red  sealing-wax ;  this 
description  refers  particularly  to  the  red  coral* 
for  in  some  other  genera  belonging  to  the  Order 
the  axis  is  jointed,*  and  in  others,  very  flexible;^ 
The  sheathed  corallines  appear  in  some  sort,  to 
be  analogues  of  those  animals  whose  bodies  M 
covered  and  defended  by  an  external  crust  or 
shell,  like  the  Testaceoos  MoUuscans,  the  Crusts' 
ceans  and  the  Insects ;  while  the  tribe  in  question,  . 

m 

*  Lycoperdon,  *  CoralHum. 
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especially  those  haying  a  jointed  axis,  prasent 

some  analogy  to  the  vertebratad  animals,  in 
which  the  muscles  cover  the  bones.  It  should 
geem,  from  tlie  solid  aud  compact  substuuce 
gtaetBted  by  theint  that  these  Polypes  absorb 
from  the  sea-water  a  greater  quaulity  of  the 
Blatter  which  is  converted  into  carbonate  of  lime 
than  the  rest  of  the  class,  so  as  to  enable  thmi 
lo  condense  it  into  the  smallest  compass,  and 
tkeiefeie  Providence  has  giAed^them  with  the 
faculty  of  making  up  in  virtu£^  so  to  speak,  what 
&ey  may  want  in  whme^  A  singie-stemmed 
species,  however,  belonghig  to  the  flexible  ge- 
Amtipaike^^  faaad  by  Protesspr  EschachoiU, 
on  the  north^^west  coast  of  America,  was  ten  feet 
long.  Tiie  £oot,  or  base  by  which  the  common 
f  wal  is  attached  to  the  rocks,  as  indeed  is  the 
case  witli  the  whole  section  to  which  it  belongs, 
is  remarkably  expanded ;  it  rises  at  first  with  a 

single  stem  oi  vailing  magnitude,  which  soon 
^ides  into  a  small  nmuber  of  branches,  in  their 
turn  dividing  and  subdividing  irregularly  into  a 
great  number  of  others,  so  as  to  resemliie  a  leaf- 
kis  shrob,  rising  to  the  height  of  about  eighteen 
inches.  After  pearls,  this  is  the  most  precious 
production  of  the  ocean,  and  has  always  been  a 
valuable  article  of  commerce,  ^is  well  as  the 
common  sponge,  it  is  principally  the  produce  of 
the  Mediterranean,  and  is  formed  with  such  rapi- 
dity, that  a  place  which  has  been  quite  exiiausted 

VOIi.  I.  N 
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lay  Ihe  ami  Il8heimett»  in  the  eoww  tif  a  Terj 

few  years,  is  again  replenished  with  it.  It  m 
probably  enabled,  by  ita  bmad  well  fixed  \im 
and  rigid  axis,  to  withstand  the  yiblent  actiim  ^ 
the  strong  cuixents  of  tiie  sea  just  mentiooed. 

&  The  Fbmiing  P alt/ pes,  which  form  Lamaidi's 
last  or4er,  chiefly  differ  from  the  coral  in  being 
loeemotivet  and  aometinaes  swimming  fiteely  afaMt 
in  tiie  sea,  though  some  usually  remain  statioiiary, 
tmt  never  fixed.  Their  a?if<vm  geaneSi  like  th^ 
of  many  other  marine  polypes,  are  ejected  by  the 
moutlu  The  moet  noted  species,  from  its  sin- 
gular raMmUanoe  to  a  qnill  with  ita  plomss,  a 
called  the  sea-pen.^  It  is  a  phosphoric  animal, 
and  emita  a  Ught  ea  brilliant  thai  by  it  the 
tibliermen  can  see  the  iis^hes  swimming  near  iti 
•o  as  to  be  able  to  east  their  nets. 

The  vast  number  of  marine  animals  that  W 
endued  with  the  remarkable  lacuUy  of  emittii^g 
light,  indicate  that  it  ansWen  some  iropoitaiit 
purpose  in  their  economy.  A  iact  observed  by 
the  eelebfated  Navigater  Peron,  lendem  it  pm- 
bable  that  its  object  is  defence;  he  remarked  that 
when  the  Atlantic  Pyiosome'  was  initated*  ai 

well  as  when  it  was  contracted,  its  phospliorefr 
cence  was  augmented.  A  variety  oi*  hypothfiW 
with  respeet  to  the  phoiqphoiesoence  of  the  ooeaa 
l^ve  been  started ;  at  first  it  was  attributed  y> 
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tbe  revolutions  oi  the  eartli,  to  electricity, 
lltao  to  pQtiwceiit  taariiie  aBimala^  which  cer- 

taiDly  do  emit  light;  but  it  is  uow  generally 
kMPim  li>  be  the  property  of  a  variety  of  the 

more  frail  inhabitants  of  the  deep,  and  the  above 

remartL  fmdeni  it  eztramely  pfol>abla  that  it  waa 

given  them  by  their  Creator,  to  defend  them  from 
tbd  atiaek  of  their  eoaoii^  whona  a  aadden 
atij^entation  of  the  intensity  of  their  light  may 
Inghtea  from  their  purpose. 

S»  But  tile  moftt  celebrated  polypes,  and  those 
winch  produce  the  most  woaderiui  etlecla  in 
Mm  patfB  ef  the  globe  that  we  inhabit,  bekmg 
to  the  sectioii  in  which  the  polypary  m  lamelli- 
kmm,  or  liavlng  tike  atar^-glMiped  oaeala^  or 
QK>uth,  from  which  the  polype  exerts  its  tenta- 
cles, lameUated  or  divided  into  varioaa  chaniiela, 
separated  from  each  other  by  elevated  processes, 
nmmhting  the  gilk  of  a  mufbioom :  theae»  with 
several  others  related  to  them,  Linne  regarded 
wbekaigtiig  to  OM  geaaB  which  he  deiMNaiaat^ 

Madrepora,  but  which  Lamarck  has  divided  into 
eigiueen/  It  is  amengst  the  specica  of  thia 
genus,  even  us  circumscribed  by  the  author  just 
m^iticmedy  that  we  are  to  look  Hmt  the  polype, 
which  is  inatmctad  by  its  Creator,  not  only  to 
erect  rocky  reefs  of  vast  extant  and  wonderful 
ioIidity<~wiiidi  often  anest  and  perplex  the 
course  of  the  navigator,  and  greatly  increase  the 
perib  of  navigation  ~  and  submarine  monntains 
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that'  keep  gradually  diminifihing  the  mass  of 
waters^  but  also  islands,  wiiicii  emerging  from 
the  ocean,  in  process  of  time  are  covered  with 
vegetation,  and  fitted  to  receive  and  maintain  an 
animal  population  with  man  at  their  heed.  Ite 
species  principally  engaged  in  this  great  work  is 
the  coral,  called  by  Linn6  the  murieaied  Mudrt- 
pore,^  and  generally  known  by  the  name  of  wkik 
coral  f  but  Lamarck  seems  not  to  have  been  satis- 
fied aB  to  this  species,  since  it  is  excluded  (tm 
his  list  of  madrepores,  though  he  ref<^  to  four, 
if  not  five,  varieties  of  it  as  distinct  species.  Its 
polype,  though  so  celebrated  for  its  wondciful 
works,  seems  to  be  unknown.  JKumphius  how- 
ever has  described  that  of- the  fungus  Madrepm, 
and  recently  an  Italian,  Vincent  Rosa,  whose 
description  I  shall  copy,  another  species. 

"  From  every  cell,"  says  he,  "  issues  a  cylindri- 
cal animal,  resembling  an  intestine,  transvenely 
wrinkled,  about  half  an  inch  long  and  two  lines 
in  diameter,  and  of  which  the  upper  extremity  or 
mouth  is  surrounded  by  about  tw^ty-two  very 
short  tentacles.  These  animals,  which  are  pen- 
dent, because  this  madrepore  is  always  fixed 
under  the  projections  of  the  rocks,  and  vibrates 
at  the  will  of  the  vraves,  are  always  of  a  lively 
orange  colour,  they  contract  as  soon  as  they  are 
touched,  and  they  die  upon  being  taken  out  of 

^  Madreporamuricata*    Plate  IL  Fio.  I. 
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die  wttter."  Whoever  examiiies  a  fragment  of 
like  polypary  of  any  of  the  varieties  of :  white 
eoral,  will  find  it  to  conBist  of  inmuneraUe  la** 
iliating  tubes,  variously  intercepted,  all  of  which 
uffear  to  iome  firom  a  common  base ;  these  are 

the  receptacles  of  the  general  body  of  the  polype, 
while  the  connected  indiyiduals  with  their  bios- 
wms  inhabit  an  infinity  of  cells  opening  exter* 
Daily,  from  which  the  tentacles  issue  to  collect 
tbeirfiMMl. 

The  seemingly  insignificant  creatures  licFe 
d«8cribed>  and  which  seem  as  little  animalized 
as  any  annual  can  be  to  retain  a  right  to  the 
mme,  all  whose  means  of  action  are  confined 
to  their  tentacles,  and  whose  sole  employment 
appears  to  be  the  collection  and  absorption  of 
the  beings  that  form  their  food,  are  employed 
by  their  Creator,  to  construct  and  rear  mighty 
&hrica  in  the  bosom  of  the  deep.  He  has  so  or- 
ganized them,  that  from  their  food  and  the  waters 
of  the  ocean,  which  by  a  constant  expansion 
and  cmitraction  they  absorb  and'  expel,  they  are 
eoabled  to  separate,  or  elaborate,  calcareous  par- 
ticks  with  which  they  build  np,  and  are  con- 
tinually enlarging,  their  structures;  ibrmingthem 
into  innumerable  cells,  each  inhabited  by  an  in^ 

(lividiiul  animal,  which  however  is  not  insulated 
and  separated  from  the  parent  body,  but  forms  a 
part  of  a  many  headed  and  many  mouthed  mon- 
ster, which,  at  every  oral  orilicc,  is  collecting  the 
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Beam  of  itiU  inr  wring  its  leoral  pidatte, 

thus  it  goes  on  till  it  liae  fonnad  a  habitation, 
aot  Sat  itad£f  but,  aa  I  aaid,  for  mailt  ^  ^ 

midst  of  the  world  of  waters. 
One  of  their  moal  odiahratad  hirtoriang,  Aakga^ 
thus  expremm  hnnaelf  upon  thie  partofthiir 
hiatory*  ^me,  by  their  union  or  aggragatioQ» 
Sinmk  a  long  narmr  ridge  or  lae^  whieh  atteadi 
uiiioterruptediy  several  degrees,  opposing  an  in* 
movable  rampairt  to  the  great  currents  of  the  Mi, 

whicli  it  often  tiTiveises,  the  solidity  and  magni- 
taia  of  which  iucraascMi  daily.  Scmotiai^  this  hoe 
of  tDadiiBporicvoekaasiumaaaeinmlarfin^  ths 
polypea  that  iidiabit  it  gradually  elevate  tlieur 
rocky  dwelUng  to  theiorfiuaaof  tba  i€«,  moiking 
thea  in  a  sheltered  basin,  they  by  little  and  Utde 
flU  op  iia  Tflids,  taking  the  pfecanfiott^  baweiar, 

to  leave  in  tlie  upper  part  of  this  impenetrable 
wall  openings  by  which  the  water  can  enter  aad 
retire,  ao  as  to  imew  itself,  and  ibrnisb  liMMi 
with  a  constant  supply  of  th^  aliment,  and  of 
Ae  material  with  which  they  erect  thefar  hrti- 
tation," 

•  They  do  not  alwaya  ctofate  thaor  pdypmas 

from  the  depths  of  the  waters  to  their  surface, 
■some  extend  themselves  horiaontally  iipea  the 
bottom  of  the  tea,  following  its  curmtotea,  didi* 
vitiea,  and  anfractuosities,  and  cov»  the  soil  of 
old  ocean  with  an  miameUed  carpet  of  tariMaaad 
brilliant  colours,  sometime  of  a  singte  calour  as 
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I     iiHiHng  m  tke  purple  of  tim  andents.  Mmny  of 

I  these  beiagis  are  like  a  tree  which  winter  has 
ttiippedL  of  its  tettf  oi^  bat  wiiich  the  npnog 
adorns  with  new  flowers,  aad  they  strike  the 
beholder  by  tlm  of  pelaL«Uko  aiumftl«»  wilh 
wUcfa  their  Inraiicbeft  are  coTored  from  the  baae 
t^th^  extremity. 

Gaptein  Beeehey  bas  given  a  nioet  iatamling 
account  qi  tk^  prooeeciiiig  and  progress  of  these 
snimali  in  ^vacttag  these  mighty  worl^,  and  of 

'     tbe  maaner  in  which  the  sea  forais  ridges,  when 

Uie  animah  have  carried  their  work  as  high  as 
they  can  :  upon  these  at  Imgtii  a  soil  is  fiMrmed 
bsyood  the  reach  ot  its  waves;  a  vegetation  next 
comoienoes^  in  time  plants  and  trees  qmng  np^ 
aoimals  arrive,  and  man  himsdf  .finds  it  a  con- 
nmml  msidenoe.  His  account  ia  too  long  to 

copy,  i  iuust  llici'cloic  refer  the  reader  tu  it,  but 

I  I  must  give  here  his  statement  some  pfoceed- 
ings  of  these  cyotimak,  whidi  have  a  bearing  upon 

;  the  {urineipal  design  of  the  preset  work,  and 
Bsem  to  indioate  an  instinctive  sagacity  in  tbe 
polypes  far  above  their  rank  in  the  anitt^  king- 
dom, and  quite  inconsistent  .with  their  ovganixa* 

:  tioa. 

Speaking  of  Ducies  Island,  a  ibrmation  of  the 
coral  animals,  he  describes  it  as  taking  the  shape 
of  a  truncated  cone  with  the  face  downwards,  the 
farm  best  calculated  to  resist  the  action  of  the 
occan^  and  then  prou;eds  to  say^  ''The  ngrtb* 
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CMtefn  and  souUi-wwloru  exireifiitiM  an  far- 
niched  wiiii  points  whidi  project  under  water  with 
leM  incUnation  than  the  aidBt  of  the  kland,  tod 

break  llie  sea  before  it  can  reach  the  barher  to  | 
the  little  la^aooi  fanned  within  it  It  ib  nngnbf 
tiiat  these  buttresses  are  opposed  to  the  only  tvo 
quarteiB  whence  their  structure  has  to  apprehend 
danger,  thai  oil  the  north-east,  lioiu  the  constant 
action  of  the  trade  wind,  and  that  on  the  other 
extremity,  from  the  long  roiiiag  swell  from  the 
sooth-west  so  prevalmt  in  these  latitudes;  and 
it  is  worthy  of  observatioii,  that  this  barrier,  ' 
whidi  has  the  moat  powerful  enemy  to  oppose^ 
is  carried  out  much  farther  and  with  less  abmpt* 
ness  than  the  other/'  We  should  feel  some  sur- 
prise if  a  bee,  in  the  conttmetim  of  its  coaib^ 
should  strengthen  the  points  most  exposed  to  in- 
jury ;  but  that  an  animal  apparently  gifted  with 
the  lowest  degree  of  sensation,  and  no  intellect^ 
should  know  whero  to  erect  butlrosoca  so  as  bait 
to  provide  lor  the  security  of  its  structure  indi- 
cates in  a  striking  degree  the  soperinlendemsecif 
Providence  dircctiug  its  bliad  efforts  aad  uu- 
conscious  operatioDS. 

AAer  considering  all  the  wonderM  flicts  hw 

stated  with  regard  to  the  proceeding  and  progress 
of  these  seemingly  insignificant  animals^  a  spees* 
lative  imagination  may  not  only  picture  to  itself, 
with  respect  to  any  group  oi'  ooral  islands,  itn 
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converBion  into  om  TB0t  phan,  yidding  forestd* 
«f  bMad-&uit  and  other  trees,  and  ultimately 
WBtenance  to  a  mmteraiu  population,  and  a 
variety  of  .animals  subbervient  to  their  use,  but 
taking  a  wider  range  and  still  farther  enlarging 
its  view,  might  behold  the  troj>ical  portion  of 
the  vast  Pacific,  not  only.  0tadd«d  with  these 
islands,  but  exhibiting  them  in  soch  firequent 
clusters  and  so  large,  as  almost  to  form  a  kind  of 
bridge  of  conunnnication  betwotti  Asia  and  Ame* 
rica.  Indeed,  at  present,  we  know  not  how  far 
tkete&uiiderB  of  ialanda  may  hare  been  concerned 

ill  rearing  a  considerable  portion  of  those  conti- 

noirts  that  form  the  old  world.  Calcareous  strata 
and  ridges  occur  every  where,  and  though  oth^ 
causes  may  have  contributed  to  their  ibnnation,^ 
yet  it  is  not  improbable,  that  at  the  time  when 
our  northern  climates  were  inhabited  by  tropical 
ani^i^la^  our  seas.alao  might  abound  in  madre- 
pores, &c.  which  might  bear  their  part  in  the 
erectioKi  of  some  of  our  islands. 

ProfiBseor  BncUand,  in  the  appendix  to  Cap- 
tain Beechcy's  Voyage,  states  that  even  within 
the  arctic  circle  there  are  spota  that  can  be  shewn 
to  have  been  once  the  site  of  extensive  coral 
reefr..  The  old  coral  reefe  that  existed  previontsly 
to  the  deluge,  by  that  great  catastrophe,  in  many 

casea,  might  be  farmed  into  chalk  ridges.  This 

1  See  Lyell'i  QeoL  1.  130,  310. 
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indeed  team*  profcd  by  the  remeint  of 

animals,  especially  sea-urcbiiu»  which  from  tUi 
dreumstance  the  coauiion  people  kooir  by  thi 
name  of  chalk-eggs^  and  which,  we  learn  troni 
Geptaia  Beechey,  abmnd  oa  the  sntananid 

ledges  of  some  coral  Islands  ;  and  at  the  same 
penod,  it  is  surely  no  improbabie  suppofliuoi^ 
der  the  directing  faaod  of  Him  wha  wilM 
to  destroy  the  earth  by  tiie  waters  oi  a  flood, 
and  at  the  game  time  determined,  aocoiding 
to  the  good  pleasure  of  bis  will^  the  preciie 
mode  <Mf  its  lenevatioii,  that  ia  tiie  coufss  if 
the  rise,  prevalence,  or  subsidence  of  the  miiility 
waters,  which,  for  the  principal  part  of  a  yeai; 
aeled  with  irresistible  £nrce  upon  the  earth, 
considerable  additions  might  be  made  from  the 
debris  of  the  earth's  dimpted  crust,  to  therosfr 
of  coral  that  were  left  uusubveiied,  and  so  maay 
isiaiids  be  fbmied  or  enlainedk 
•  When  the  Creator  formed  the  coral  animab, 
what  foresight,  as  well  as  power  and  wisdom  did 
he  manifest  I  That  a  minute  pouch  of  sniaMted 
matter,  with  no  other  organs  tlian  a  few  tentaotai 
soROUttding  its  month,  should  be  fitted  to  se- 
crete calcareous  particles  from  food  collected  by 
it,  to  transpire  or  vegurgilBte  them  so  as  to 


struct  for  itself  a  limestone  house,  that  it  sliould  to 
empowered  perp^ually  to  send  ibrth  germes  that 
could  also  act  the  same  part ;  and  thus  in  promfls 
of  time,  by  tkeir  combmi^  eflbrts,  build     m  the 
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midst  of  the  fluctuating  ocean,  not  merely  iiisig- 
ilficant  ifllete»  bat  irbola  gnmpti  of  iaiandS)  which 

in  due  time  are  rendered  fit  for  the  habitation  of 
mil  himfidf,  and  do  ia  Smt  become  ius  pmoa- 
nent  abode— but  not  only  this,  bat  should  so 
fifder  all  other  oiiciuiielaQcea  coimected  with  this 
yvoosdore,  as,  for  inttance,  the  action  of  the  warns 
I    ami  winds  upoa  this  nascent  little  world,  that 
when  the  aniiMl  has  built  up  to  that  point, 
which  its  naturei  for  it  cannot  exist  when  removed 
finn  the  influence  of  ila  native  element,  enablea 
it  to  attuin,  should  take  up  the  wonderful  work 
I    and  complete  the  d/esign  of  the  Great  Creator, 
<     uiid  give  the  Bti  ucture  its  due  elevatiuu  aiid  caa- 
,    ioltdation,  sbooU  foraish  it  with  Ibontama  and 

(  streams  of  water ;  should  cover  it  with  a  soil 
itapahle  of  affi»ding  aafficient  nutriment  to  tieea 
and  plants,  which  should  in  their  turn  afford  food 
isx  some  part  ot  the  animal  kingdom,  and  tinally 
for  man  himaelf.  How  evidently  does  all  this 
shew  the  adaptation  of  means  to  an  end«  What 
a  wnmfaer  of  ealcalatione  must  be  made,  what  a 
number  of  circumstances  taken  into  considera- 
tiiRi,  what  a  number  of  contuigenees  pnmded 
against,  what  a  number  of  conflicting  elements 
made  to  harmonize  and  subsenre  to  the  promo- 
tion of  a  common  purpose,  which  it  is  impossible 
eoaU  have  been  effiseted  but  by  the  inlerventioii 
and  constant  guidance  of  an  unseen  Being, 
eannng  all  things  so  to  concur,  as  to  bring 
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about  and  establkh  what  he  designs  I  And,  when 
we  further  cougider  the  multii^cUy  oi'  asfiecti 
in.  which  the  subject  mutt 'be  Tiewed,  in  cfdor 
to  get  a  and  correct  idea  of  .the  co-opeca* 
tbn  of  ao  many  cauBes,  sepjnipg  often  at  Tarianct ' 
with  eacli  other ;  we  may  further  athriB»  without 
fear  of  contiadktiMi, .  that  the  whole  mnet  be 
the  plau  and  the  v\  ork,  as  the  primary  uiid  only 
intelligent  cause,  of  a  Being  infinite  in  pover, 
wisdom,  and  goodness. 

There  are  two  circumstancea  in  the  above 
accouiit  of  the  proceedings  of  these  animals,  that 
more  particularly  demonrtrate  Divine  intei|MMii» 
tion.  One  is  the  precaution  to  which  they  liave 
recourse  when  they  build  a  circular  reel*  in  the 
sea,  that  they  leare  an  opening  in  this  part  ibr 
the  entrance  of  the  tide  and  its  reflux,  so  that  a 
constant  renovation  of  the  waters  takes  place, 
without  which  they  could  not  proceed  in  ihm 
operations,  for  want  of  their  necessary  aliment. 

The  other  is,  not  only  that  they  erect  their 
buildings  in  the  form  best  calculated  to  raaistthe 
action  of  the  ocean,  but  also  erect  break-vvatecs 
to  strengthim  the  weakest  points,  and  those  finm 
which  the  greatest  danger  is  to  be  apprehended. 

It  is  clear  that  beings  so  little  orgpanixed,  wiUi 
scarcely  any  sense  or  feeling,  are  not  suflicient 
of  themselves  to  take  these  precautions,  tbey 
must  be  directed  and  impelled  by  some  power 
uctiug  upon  them;  which,  foreseeing  the  waud 
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provides  lor  it ;  this  can  be  no  physical  power, 
for  that  is  equally  without  iutelligeDce,  and  acts 
necessarily,  but  it  must  be  the  result  of  the  will 
and  original  action  of  Supreme  Intelligence,  who 
^ther  so  organised  the  animal  as  to  direct  it  to 
CCTtain  acts,  when  placed  in  certain  circum- 
stances, by  the  agency  of  physical  powers ;  or 
by  liis  u^^n  immediate  employment  ol'  tliese 
powers,  influenced  its  action,  as  the  occasion 

required. 

1  cannot  conclude  this  history  of  the  Polypes 
without  adTerting  to  another  circumstance  which 
proves  in  a  very  striking  manner  tlie  interven- 
tion of  the  Deity :  and  that  they  could  not  have 
assumed  the  various  forms  under  winch  we 
behold  them,  from  peculiar  circumstances,  to 

the  influence  of  w  hich,  in  the  lapse  of  ages  they 
w^e  exposed.  When  we  see  animals,  buried  in 
the  bosom  of  the  ocean,  S3rmbolize  the  whole 
veg(  table  world  from  the  tree  to  the  moss  and 
lichens  that  vegetate  on  its  trunk,  and  the  agaric 
or  other  lunguses  that  spring  up  beneath  it,  we 
are  naturally  led  to  inquire  into  the  reason 
this  system  of  representation,  exhibited  by  beings 
that  have  no  affinity,  nor  are  even  contrasted 
with  each  other  by  juxta-position. 

One  of  the  general  objects  of  the  vegetable 
lingdom  was  to  ornament  the  dry-land  with 
what  was  fair  to  look  uporiy  as  well  as  with  what 
Mt  good  for  food.   But  the  depths  of  ocean, 
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thomgii  idaotad  with  Tiinou  Teg^tsMMi  fktm 

uiiapt  to  exhibit  in  beauty  the  frail  blossoms  of 
the  plaiit»  which  though  thqr  can  bear  tha  flae* 
tuations  of  their  own  atmosphere,  must  often  be 
defttr^yad  by  the  greater  weight  aiKl  juore  ine* 
iiatiUe  agitatiaiia  of  a  deiiaer  elamaiit  To 
'  ornameat  tlie  boflom  of  the  deep,  therefore,  more 
iolid  £MnitfL  aeadiiiir  forth  bkwsoma  canabla  of 
ftiutaiuing  the  action  of  such  an  element,  were 
requisite:  and  therefore  God»  who  gifted  ik  j 

creature  man  Avitli  an  inquiring  spirit,  and  with  ( 

an  a{>petite  for  iuiowiedga  of  the  works  ^ 
creation,  to  famish  Mm  with  objeota  fcr  1iiqairf> 
and  to  gratify  that  aj^^etite  to  the  utmost,  not 
only  placed  before  liia  eyes  upon  the  earth  ta  | 
innumerable  host  of  creatures,  of  which  he  could 
gahl  a  notion  by  only  opening  hb  eyes  and  by 
observing  their  beauties,  and  experiencing  their 
Htiiity,  might  praise  his  Maker  for  them ;  bat  aks  | 
filled  the  deep  with  inhabitants,      ornamented  | 
it  with  animals  that  appeared  to  vegetate  aad  j 
blossom  HIlo  plants,  that  his  cariosity  beiag 
excited,  he  might  also  study  the  inhabitants  of  ■ 
the  water,  and  :^orify  his  Maker  for  the  cfealisa  j 
of  them  also.  1 

But  we  may  derive  another  use  firam  the  coa- 
sideration  of  these  plant-like  animals,  if  the 
septic  endeavours  to  persuade  us,  from  the 
gradual  progress,  observaMe  in  natural  objects 
frcHn  low  to  high,  and  from  the  narrow  interval 
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fhnl  often  flepamtes  those  in  the  SBine  cerieft  fifom 

each  otber»  Uiat  by  the  action  of  certain  physical 
causes,  consequent  upon  certam  established  laws 
uud  a  fixed  order  of  lliiags,  and  by  the  stimulus 
of  certain  appetaneies  in  themselTes,  animals 

gradually  changed  their  forms  and  ori2,anizalioii, 
wmd  thus,  by  aiow  degrees^  kept  improving  in  all 
laqpeetSy  till  at  last  the  monkey  became  Ae 
n%nt  if.  the  sceptic  thus  attempts  to  pervert  us> 
wm  mmy  torn  loimd  npoii  him«  and  ask  him»  haw 
it  was  that  the  zoophyte,  buried  in  the  deptlis  of 

canastudied 

imitation  every  where  denoting  purpose  and  de- 
aig&»  a.  mighty  stractura  including  mnumeraUe 
tems  and  parts  comieeted  with  each  odier  and 
farmefi  evidently  according  to  a  preconceived 
plan,  be  the  lesolt  <tf  the  opeiation  of  blinds 
wa^gmded  physical  ag^ts,  acting  by  the  appe- 
tencka  of  these  osganiBsd  beinga?  Hoiw  indeed 

could  they  have  any  appetency  to  put  on  tlie 
appearance  of  a  set  of  objects  they  never  mw  1 
The  thing  is  murally  imposaiUe.  In  fiust^  when 
we  survey  the  whole  series  of  natural  objecta^ 
and  find  throngfaoot  a  syatom  of  leptesentatkn^ 
as  well  as  a  chain  of  affinities,  it  is  as  clear  as 
the  lifl^  of  day,  that  an  infinite  Intelhgmce 

must  first  have  planned,  au  Ahnighty  hand  then 

execatedf  and  that  infinite  Ijwf e  still  sustains  the 
wluite* 
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Functioua  and  Instincts.  Radiaries* 

It  happens  not  seldoin  to  the  student  of  *fte 

works  of  creation,  when  he  is  end^vouring  to 
thread  the  labyrinth  of  finrms  in  any  of  the  thne 
kingdoms  of  nature,  and  has  arrived  at  any  given 
point,  to  £ee\  doubtfol  which  cooiae  to  pnmie* 
The  road  divides,  perhaps,  into  two  branches, 
which  both  piamiae  to  lead  him  iright.  At  the 
very  outset  of  the  animal  kingdom,  as  we  have 
seen,  there  was  some  uncertainty,  wiieiher  we 
shobld  begin  by  the  InftncAies  or  Polypes,  ' and 
now  the  Tunicaries,  or  Ascidians  as  some  <S6ik 
them,  at  the  first  bhish  seem  more  dosely  con* 
nected  with  the  Polypes,  than  tiie  Kadiariea, 
which  Lamarck  has  placed  next  to  them ;  Imt 
when  we  consider  that  the  organization  is  much 
move  advanoed.in  the  former  than  in  the  .latteir,' 
not  only  in  the  organs  of  digestion,  but  .  in  those 
of  sensation,  respaatftQii,  and  circulation,  we  teA 

satisfied  that  the  latter,  where  the  object  is  to 
ascend,  shoukL  &ait  be  considered*  I  shall,  theie- 
fore,  now  give  some  account  of  the  Radiaries. 

The  animals  fbiming  this  dass  receive  tliis 
appellation,  because  they  exhibit  a  disposilion 
to  form  rajis^  both  in  their  internal  and  external 
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pttftoi  a  disposition  which  begins  to  show  itaelf» 

as  we  have  seen,  both  in  the  polypes  and  the 
Mm>ne»^  with  i«^ct  to  their  oml  appendage*, 
and  is  fonnd  also  in  the  tanicaries  and  cepha- 
kpods^  or  cuttle-fish.   And  this  tendency  in  the 
works  of  the  Creator  to  produce  or  imitate 
radiation,  does  not  begin  in  the  animal  kingdom  ; 
the  Geologist  delects  it  in  the  mineral,  and 
the  Botanist  in  the  vegetable,  for  Actinolites, 
Pyrites^  and  other  sulistances  eihihit  it  in  the 
fcmier,  and  a  great  variety  of  the  blossoms  of 
plants  in  the  latter.  We  may  ascend  higher,  and 
my  that  imdiatioa  is  the  beginning  of  all  life, 
from  the  seed  in  tlie  earth  and  the  pmcium 
miUm  in  the  egg,  to  the  fcBtns  in  the  womb ;  and 
still  higher  in  the  physical  world,  sound  radiates, 
iig^  radiates,  heat  radiates.   If  we  further  sur** 
I    vey  the  whole  universe,  what  do  we  behold  but 
radiating  bodies  dispersed  in  every  direction* 
Sus  of  innumerable  systems*  shedding  their 
rays  upon  their  attendant  planets;  and  the  Great 
Spirituai  Sm  of  the  univeise,  eren  God  himself, 
is  described  in  Holy  Scripture  as  that  awful 
Beingy    Who$e  gowgs  /orlA  Amte  beem  from  ^ 
old,  from  everlasting.^* 

CuvieTr  and  after  him  several  other  modern 
Zoologists,  have  considered  Lamarck's  Class  -  of 
Kadiaries  as  forming  a  group  or  class  of  the 

a 

'  See  above,  p.  154,  ld6,  &€. 
VOL.  I.  O 
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zoophytes;  but  wlien  we  recoUed  IliftI  th^f 

cannot,  like  tbe  infasories  and  polypes*  be  pro- 
pagated by  cuttings  and  adheds,  this  aeema  to 

indicate  an  animal  substance  in  which  tlie  iicrvoua 
loalecules  are.less  dispersed,  and  that  aoma  tm* 
dency  to  nervoua  oentves  has  been  establiahed^ 
In  the  upper  classes  of  invertebrated  animated 
indeed,  many  will  xefurodnoe  an  eigaa  wbeni 
muUlatedi  and  some  even  a  head,  but  none  but 
the  polypes  and  infiuoriea  nmltiply  themtetvea 

in  the  way  above  stated.    It  seems,  therefore^ 

moat  advisaMe  to  aditere  to  JLamarck'a  »y»teaii 
by  coniidering  the  animals  in  qneation^  as  form*. 
ing  a  group  by  theuMMdlves^  aiul  to  adopt  Jbia 
name  of  HadiarieB. 

These  are  distinguished  from  the  class  imme* 
diately  preceding,  the  polypes,  by  being  Umited 

as  to  their  growth  to  a  certain  standard,  as  to 

their  ibrm  by  the  general  appearaMe  of  i»diatioa 
they  usually  presmt,  being  either  4iYided  iaiii 
rays,  as  in  the  star-fish ;  or  having,  rays  exhibited 
by  their  cnwt  as  in  the  seamrohina;  or  embedded 
in  their  substance,  forming  appendages  to  th^i 
vieoem,  as  in  the  sea^neitle  or  jelly-fish*  They 
liave  not,  like  the  polypes,  a  terminal  mouth  or 
orifice  surrounded  by  tbod-coUecting  tmtiM^les; 
but  one  placed,  most  commonly,  tmdemeath 
their  body.  Their  digestive  organs  are  diatiiict 
and  more  complex.  They  are  never  fixed,  and 
are  to  be  met  with  only  in  the  sea  and  its  estu- 
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*  Lanmrek  has  divided  this  class  into  two 
atdm,  the  Gdatim&^  and  the  McMmderms.^ 

]«  The  Oelaiineiy  which  some  consider  as  a 
distinct  class  under  the  name  of  Acakphe^f  ave 
distinguished  by  a  gelatimraa  body,  and  a  soft 
and  transpareat  skin;  they  have  no  retractile 
trim  isaoing  from  the  body  ;  no  anal  passage; 
no  hard  parts  in  the  mouth ;  and  they  have  no 
fltterier  eayity,  their  viscera  being  imbeddad  in 
their  gelatinous  substance. 

Sme  genera*  in  thia  Order,  like  the  firiies, 
are  remarkable  for  an  air-vessel  which  they 
can  fill  or  empty,  and  so  rise  to  the  siir&ee,  or 

»k  to  the  bottom  at  their  pleasure,  but  it  differs 
from  that  of  the  fiahes  in  being  external ;  others 
MS  distinguidied  by  a  dorsal  crest,  which  they 
erect  and  use  as  a  sail/ 

S.  Tb^  BMnoimm  have  an  opaque,  leath^^ 
or  cnistaceous  skin,  mostly  covered  with  tuber- 
des^  or  even  meiveable  spines^  and  generally 
pierced  with  holes,  disposed  in  rows ;  retractile 
tnbes  which  respire  the  water,  and  am  used  also 
for  locomotion  and  prehension,  emerge  from 
diese  bolsB ;  a  month  generally  situated  below, 
and  armed  with  hard  parts ;  and  a  cavity  sunple 
sr  dividedL 

To  begin  with  the  Gdaimi$ — in  walking  upon 

ft 


lOG  FUNCTIONS  AND  1NSTINCT8. 

* 

the  seft-^Bhore,  I  hnre  oocasiimally  remaifceA  an 
aiiimal  oi  this  tribe  left  by  the  waves,  not  much 
larger  than  a  nutmeg,  of  a  gphierical  form,  with 
several  Ipngitudinal  ridges,  and  nearly  as  traus- 
parent  as  the  poraM  crygtaL  If  at  all  injnred  by 

the  touch,  it  immediately  dissolved.  Such  deli^ 
cate  creatures  has  the  Creator  exposed  to  the 
action  of  the  oceanic  waves,  and  they  sail  gaily 
on,  by  means  of  their  ciliated  tails,  receiving 
no  injury,  frail  as  they  are,  except  in  being  soin^-' 
times  cast  upon  the  shore.  These  lucid  gems  of 
the  waters,*  which  abound  equally  within  die 
polar  circle  and  near  the  equator,  are  eminently 
phosphoric.  Bosc  says,  he  has  seen  millions; 
which  he  could  scarcely  distinguish  dtirihg  the 
day  from  the  water  in  which  they  lived,  but 
which  in  warm  and  calm  nights  afforded  the 
most  brilliant  spectacle.  From  their  rotatory 
motion,  they  seemed  then  globes  of  fire  which 
rolled  upon  the  surikce  of  the  water.  The  more 
rapid  their  motion,  the  more  intense  tiie  li|^ 
and  their  tails  always  emitted  more  than  their 
body.  They  doubtless  absorb  animalcules  with 
the  water  that  they  inspire,  and  they  swim  by  a 
motion  combining  rotation  with  contraction  and 
dilatation*  They  are  found  from  a  line  to  six 
inches  in  diameter.  Providence  has  destined 
thesn  to  be  the  food  of  a  yast  number  of  fishes, 
even  the  whale  does  not  disdain  them  ;  and  we 
may  conjecture  the  havoc  that  one  of  these  giants 

»  Beroe. 
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of  the  ocato  iKould  make  in  their  ranks.  The 

manner  in  which  they  are  propagated  has  not 
aacertaiaedt  but  from  their  infinite  num- 
bers in  every  sea,,  their  progeny  must  be  incon- 

'  Another  phosphcHrie  animal  of  the  present 

tribe  is  distinguished  by  a  dorsal  crest,  resem- 
bling a  Y^de  full  of  air,  and  which  it  is  said  to 
use  as  a  sail,  like  many  of  the  Molluscans,  to 
<:wdu£t  it  over  the  surface  of  the  waves.  It  is 
connected  with  the  body  only  by  its  middle,  its 
eKtremities  being  at  liberty,  which  enables  the 
janinml  to  steer  its  coarse  in  any  direction. 

I  shall  meatiun  one  more  of  these  gelatines, 
which  falls  under  the  oba^ation  of  every  one 
who  is  fond  of  sailing,  or  rowing,  in  a  boat  oa 
.the  ooeaa  <Hr  in  its  estuaries.  If  he  cast  his  eye 
ujpon  the  water  in  fair  weather,  he  will  see  num- 
.  ibers  of  animals,  in  shape  resembUng  an  expanded 
umbrella,  with  some  flash-coloured  organs  round 
the  summit  or  centre,  carried  with  the  rising  or 
iaUing  tide,  and  dancing  along  with  a  seemingly 
;Uudulating  motion:  these  belong  to  what  are 
Yidgaiiy  called  the  jelly-fish,  or  searnettie$^ 
Though  the  body  of  the  animals  of  this  tribe  is 
gelatinous  and  easily  melts,  yet  its  weight  is 
oonaiderable,  and  it  is  said  that  'Ihey  can  render 
themselves  heavy  or  light  at  pleasure,  which 
some  effect  by  means  of  a  natatory  vesicle,  but 
the  mean%>  in  all  hajs  not  been  ascertained ;  unless 

*  Platk  hi.  F4«.  1. 
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diey  irave  thm  gifted,  as  their  spedAc  gravity 
exceeds  thift  of  the  water,  they  could  not  raiae 
themnriroi  to  the  swrfboe,  when  they  m  m»k 
Bwiiuiuuig  very  gracefully ;  aft  it  were,  by  aa 
alternate  systole  and  diastide,  admitting  and  i^*  { 
jecting  the  sea-water.  Sefatal  of  them/  for  it  is 
not  coBunon  to  theoA  all.  whon  tooefaad.  cawpc  i 

seiisatioii  similar  to  that  produced  by  the  sting  of 
anotlio:^  k k soppoaed by aiHiie that tfak k diM 
by  their  tentacles,  which  are  conjectured  to  have 
Iktlo  Mickerii,  aa  indeed  k  very  probable,  wlufik 
adhere  to  the  efcm.  Tim  faculty,  whieli  k  sup- 
posed to  be  thelowest  d^reeof  the  electric powec 
pecnlkr  to  aeveml  fiahea,  k  fiNnd  in  other  genm 
ot  this  tribe ;  for  instance,  the  Jamaica  sea-nettle/ 
k  eaid  to  affect  the  handa,  irhen  tonchri,  etiil 
more  severely.  Probably  this  faculty  was  given 
to  them  by  Piofvideiice,  either  £»r  the  defenestff 
their  frail  forms  against  their  assailants,  or  to 
enable  them  to  aecme  their  pray,  thk  beiogthe 

general  use  of  tlieir  numerous  tentacles  and 
other  oiigana.   LaniaiclL  obaervcs^  that  «aaia  of 

these  animals  are  so  large  as  to  bo  more  than  ft 
foot  in  diameter*  and  that  somO' weigh  a»  mmk 
as  sixty  pomidft.  Their  multitudes  are  prodi- 
gious, and,  as  well  as  the  beroi^  they  are  said  la 
torn  part  of  the  finid  of  the  whale!  they  m 
even  devoured  by  some  of  their  own  class.  TIia 

1  Rhizostofna,  Cuv.    Cephea  EMzottommf  Lam. 
^  See  Appendix,  nate 
*  Pky$aU$  pelagictu 
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mule  igr  whieh  tbem  ciMterai  am  jmidtiMd 

iti  sucli  iuimite  profasioa  ia  at  prafte&Lunkjuowii^ 
l^uayda  not  Mprodtice  mutilated  parts ;  therefore 
it  caonot  be,  aa  in  tlie  polypes,  by  the  divi^oa 
tftlieir  bodaea. 

'Wbfin  we  cuxisider  the  extreme  irugiiity  aad 
deiiqacBoant  intafle  o£  the  animals  oooatitiiliiig 
this  ocder  of  the  Radiaries,  that  a  touch  ahnost 
dHotguuzes  their  atructure,  and  morecnrer  that 
tliey  form  pari  of  tlie  food  of  the  most  gigantic 
aaifluds  in  cnatiimy  we  siioiikL  be  led  to  (hiak  it 
impossible  that  they  could  withstand  all  diese 
tWMabincfil  f>^f»ftfftii^  ^poii  thenif  and  that  hewe¥er 
aamerous  and  prolific,  they  liiu^  at  length  be 
Qttttly  annihilated.  Nothing  leaSy  indeed,  than 
Almighty  PdMr,  and  Infinite  Wisdom  and  pre^ 
icience,  and  a  Goodness  that  is  interested  in  the 
Mlfiiae  of  the  mcaneat  as  well  as  the  nughtiest 
of  tlie  auimali3  ho  has  b«)ught  into  being,  could 
hate  presenred  them  firom  sueh  a  fiiUe«  He  who 
made  all  things  decreed  their  mutual  relations, 
tiaated  thaor  munfaars  fay  eertain  laws,  and  ap- 
pointed the  means  by  which  those  laws  should 
he  eaernted.  We  may  say,  that  in  tome  sense 
the  whales  were  created  for  the  gelatinous  radia- 
lies.Md.namberlem  other  animals  with  which 
the  seas  frequented  by  these  monsters  abound, 
sad  that  tiiese  gelatinous  sadiaries  weiie  created 
for  the  whales.  Hie  enoTnkons  month  of  the  last* 
muned  animals  is  not  armed  with  tusks  or 
grinders,  but  fitted  instead  ^ith  vast  numbers  of 
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DbUqme  lamiiuB  of  a  iofter  wlNttnoep  vmaUof 

denominated  whalebone,  which  is  adapted  only 
for  the  cnudung  and  maaticating  of  soft  bodiea ; 
therefore  instead  of  a  prey  more  proportiuaiGd  to 
their  bulk,  they  contented  ty  make  their  meal  off 
these  small  but  mmiinamUe  gelatines^  ^idndi,  by 
their  number,  make  up  for  their  want  of  magnir 
tude,  and  ace  exactly  sailed  to  die.auBtksAg 
*  organs  of  their  devourer ;  and  though  tiie  waste 
of  aniaial  life  seems  almost  infinite,  yai  was^  it 
not  for  this  check,  so  great  appear  to  be  .tke 
powers  of  multiplication  of  the  smaller  creatura^ 
that  swann  undw  the  imef  tl»  Arctic  seas^  teste 
would  be  more  than  could  be  maintained,  con- 
sistently  with  the  genand  welftm. 

The  object  oi'  Providence  ihroughoiit  our 
gtobe^  as  has  been  betee  observed,  ia  aor-.io 
balance  the  respective  numbers  of  the  diffiBMBt 
kinds  of  animals,  from  the  invisible  monall  to 
the  gigantic  whale,  that  a  certain  proportittn  say 
be  preserved,  with  regard  to  their  numbers, 
between  them,  so  that  each  may  be  in  'smCeimt 

force  to  accoiiiplisli  the  cud  for  which  it  was 
created.  We  may  observe  that  though  the  whale 
devours  myriads  of  millions,  yet  tiie  qaanlnm  of 
sufiering  is  less  than  if  he  were  enabled  to  make 
his  meal  off  larger  animals,  and  his  jam»'tibe 
the  shark  were  iitted  wilii  laniary  teeth*  ..In 
fact  the  gelatines  are  incapable  of  suffisring  pain, 
having  no  digested  utivuu5  system,  and  when 
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cttflt  iqpon  the  ahoie  they  diMolTe  into  a  flvukl 

^ubcdy  re^smbling  ^ea  water. 

,  • 

«  The  Echinoderms^  form  the  second  order  of 
iha  iUdaackiB*  This  name  wa»  first  giveu  by 
SruguikvBB  to  s  chei  fioraied  flolaly  of  Linn^Hi 
genem  Mebims  and  Asterias,  but  Lamarck  has 
wUed  otkm  to  it.  He  hm  divided  it  into  throe 
sections,  the  Stelleridans,  EchinidanSy  and 
-imUtkum;  in  fiX  theie  the  ontward  envelope  is  of 

a  much  harder  substance  than  in  the  gelatines, 
in  the  iirst  and  last  of  these  sections  resembling 
tleaflier,  suid  in  the  other,  cMmsMting  of  the  flea- 
urchins,^  it  is  a  crust  in  some  degree  like  that  of 
<M,be  and  lobotem*  The  animab  of  this  Qid^f, 
though  their  nervous  system  is  obscure,  have  a 
Ugh  degree  of  museiilar  motion  and.  are  fitted 

with  motive  organs.  ; 
"  To  look  at  a  stoi  -'dsk  one  would  wonder,  at 
^AiBt,  how.  it  conld  move  pffogrosaively,  its  rays 
seeming  not  at  all  calculated  for  that  purpose, 
this  howefer  is  wisely  prorided  for*  Those  of 
one  family  send  forth  a  number  of  tentacles, 
fiEoni  a  funow  in  the  imdenade  of  the  rays  into 

which  their  body  is  divided,  each  terminating 
in  a  Gup*shaped  sucker,  which  they  can  lengthen 
or  sho^n,  and  fix  to  liaid  bodies.  These  ten- 
tacles, ox  legs,  as  CuYier  calls  them,  are  similar 

^  EohiModermata,  ^  Mckinus, 
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in  structure  in  all  the  Echinoderms.  They  are 
separately  retractilei  tbeir  ibrm  is  oeariy  thai 
of  a  long  ampnllaceous  tube,  filled  with  a  Mbtle 
iluid;  the  ehmgated  tubular  part  is  that  which 
appwfi  without  the  aholl ;  the  qihmoal  poilMHt 
remaiaing  within  tiie  body :  by  m^uis  of  the 
mbora  fluid,  as  in  die  Poly  pee/  the  tube  ii 
darted  forth,  or  retracted.  Beloa  counted  dOOO 
<if  thisee  auGkeie  in  one  speciee.  In  the  Bta>  I 
urchin  star-fish'  there  are  twenty  rays,  and  the 
jQcken  are  so  thick  ae  to  touch  each  odm 
/They  may  probably  be  of  use  to  them  also  as 
eif^ane  of  prehenricMi  to  eeise  tkm  prey.  Tbo9t 

of  the  faiiiily  to  which  the  Medusa  star-fish 
belongs,  move  in  a  diffinent  way«  The  diTeargiag 
rays  are  firm  and  IkutI,  liave  few  spines,  and  no 
channel  with  suekeiB;  they  are  need  by  the 
animal  as  legs,  and  as  they  are  regularly  pla<w4 
it  can  mo?e  in  any  direction  that  suits  it.  To 
go  towaids  any  porticidar  spot,  it  nses  the  tws 
rays  that  are  nearest  to  it,  and  another  that  is 
most  distant  frora  it;  the  two-flfst  curve  attbek 
extremity  so  as  to  form  two  hooks,  which  beiug 
applied  to  the  sand  drag  the  body  fonravAs 
w  hile  the  posterior  is  curved  vertically,  and  p€^ 
forms  the  part  of  a  repelling  le?er.  The  stiokeA^ 
which  in  this  genus  issue  from  the  sides  of  the 
rays,  at  the  junctioii  tif  the  npper  and  lewsr 

^  See  above,  p;  164.  '  AHarim  ggAsw'to 
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aorfaoai,  appewr  ahoft,  but  being  tettaeiile»  tli^ 

mm  be  lengthened,  and  doubtless  are  used  to 
jaiap  ike  imimiilff  that  Cfuiie  in  thrir  ww.  What 
can  more  strikingly  indicate  the  contrivance  and 
deaiga  ot  sun  Intelligent  Being  than  the  fttructnie 
of  ihne  ^steUalad  animalB  by  .whieh  they  are 
eoabied  to  move  in  diiieient  directioiui,  and  ta 
oawufolbdr  prey? 

The  exterior  envelope  of  the  sea^rcAim  is 
fim«d  by  twa  neubsaiiea,  the  one  external 
and  thicker,  and  the  other  a  very  thin  pellicle. 
Itetweea  the  lueiabiaiiea  is  a  thick^  fioUdy  calca** 
noii8'  shdl  oompoied  of  a  great  number  of 
polyg^al  pieces  of  a  fibrous  tissue,  evidently 
inmioiveable,  but  not  aoldared  duiing  the  growdi 
of  the  auimal.  Tlie  shell  of  the  common  species^ 
ii  doaely  earamined,  when  denuded  of  its  spinas^ 
and  other  organs,  will  be  found  to  be  divided 
into  twenty  longitudinal  portions^  ten  of  which 
are  covered  with  breast-ihaped  protuberancesy* 
varying  in  size»  which  bear  the  spines,  and  ten 
mtuxaw  oaea  petlbratod  wilh  a  nua&ber  of  small 
orifices*  from  which  the  tentacular  suckers 
«iatfge,  which  last  linn^  named  atty#f*  I 
shall  therefore  call  the  spinerbearing  ones  groves. 
Thcao  last  are  altemateiy  wide  and  narrow,  and 
of  a  kmeeolate  fbnn;  the  wide  <mes  having 
lows  ot  the  larger  tubercles,  ;and  the  narrow 

*  Echinus  edulis,  L.  *  Plate  III.  Fie.  2.  a. 
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OQfli  .only  two ;  belweeh.  eacb  of  tboio  psfw 

is  an  alley  containing  nearly  thirty  oblique 
double  .rows  oi  orificoa,  eight  or  tea  ia  eadU  n^. 
These  aUejrfl  tenniiiate  in  a  point  aib  .-die  upper 
aperture  of  the  shell  and  are  trunfiated  at.tiia 
lower.  Eaoh  of  the  larger  gnyvea,  if  .eraMied 
iateruaUy,  will  be  found  to  consist  of  about 
twenty  {mrallelogranui  arranged  trannwaMcly  mai 

united  by  au  harmonic  suture,  in  wliich  the  edges 
are  merely  applied  to  each  other  without  any 
ineqnalitiea.  These  larger  gre^  haire  a  cental 
loagitudiual  ridge,  at  which  it  readily  divides  mi 
disGOvera  a  faeautifiiUy  dentated  suture,  rawi^ 
bling  the  dog's  tooth  of  a  gotliic  arch  ;^  on  the 
aide  next  the  aUsys  the  dentitions  of  the  iutoiB 

are  much  less  prominent  and  conspicuous.  Tbe 
smaller  groves  have  the  same  ridge  and  divide  in 
the  same  way,  and  seem  to  form  bne  pkoe 
the  alleys  on  each  side  <tf  it :  so  that  oaae  of  tb^ 
narrow  gnms  with  he  two  alleys  forms  Ihls 
auppcurt  of  one  of  the  frames  oi'  the  jaws.*  Tbase 
narrow  groves  eoosist  df  about  mty  tmnsvcwp 
pieces,  and  when  divided  of  double  that  number: 
thus  woodeiluUy  is  tbe  house,  in  which  thm 
animals  reside,  formed  by  its  Divine  BuiUflf* 
The  sutures  of  the  human  skull»  as  anatouu^t^ 
observe,  admit  q£  its  more  easy  formation  ia(o^ 
spherical  box ;  the  shell  of  the  sea-urdua  ib 

■ 

•  FhATL  111,  Fig.  3,  a.  *  Ibid.  Fig.  3,  d. 
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adapted  with  equal  skill  and  wisdom,  the  lougi- 
HH^al  sutured  £anroniig  Uie  proper  flexure  one 
^y,  and  the  transverse  ones  allowing  a  curvature 
in  a  contrary  directioa : .  and  beakks,  by  thi» 
Mkielnre^  m  Mr.  Gray  hae  obeerred  and  De 
Blainville  intimates*  the  gradual  inpr^uent  of 
ffceisheAl,  by  the  depotttion  of  firedi  matter  in  all 
IhesQ  parts,  is  rendered  easy. 

Bat  the  spinet  and  nckers  of  theee  atumaia 
are  equally  worthy  of  our  notice  and  inve&tiga- 
itei;  die  fomtt  as  iasimiieiits  of  defence  and 
kcomc^on,  and  the  latter  as  instruments  of 
lecemotioiiy  prefaeosioa,  and  respiration.  I 
mentioned  the  protuberances,  large  and  small, 
die  latter  usoaiiy  planted  round  the  former, 

shaped  like  a  breast  with  a  ccDtrul  elevation 
nessmbling  the  nipple»  these  a&rd  a  basis  with 
which  the  spines  articulate,  being  united  to  it  by 
a  membranous  ligature  or  sac,  so  as  to  iioyrm  a 
kind  of  balI<»and-flocket  aitionkition,  working 
upon  these  protuberances  by  means  of  the  mem- 
loan^  the  sptnea  can  asame  every  inclinaticm 
between  vertical  and  horizontal,  and  may  be 
Med.both  as  motive  and  defensive  offgane.  The 
great  zoological  and  physiological  luminary  of 
Qieeoe,  Aristotle^  observed  of  diese  animals  that 
they  use  Uieir  spines  as  legs  for  change  of  placa,^ 
and  Beanmnr,  who  paid  particular  attention  to 

V 


906  FI^MCnONft  AHD  iHcmicis. 

their  m&dxmSy  fomid*  thfll  irliellMr  they  mov^  is 
a  boriaontal  poiitiaQ,  as  they  umally  do,  or  io  a 
HBvsned  one*  or  upcm  their  ridcs^  they  prineir 
paUyu.ed their  spiae..  iU  they  can movein^ 
difectioDy  aomo  are  naed  aa  lega  for  prag^reHittt 
laavemeuti  otliers  as  points  of  npport  ta  prevent 
a  letsogmarive  oneu  It  ia  by  menni  of  ttair 
spines^  also,  some  performmg  ooe  office  and  some 
another,  that  they  bury  thwnaelTO  in  the  auwt 
sand  on  the  sea  shore.* 
It  ia  not  eaqr  to  cioeife  fay  whatmediMiiaa 

the  spines  are  moved ;  the  protuberances  oq 
which  they  nunre  are  fixed,  and  thfere  appeaia  ta 

be  no  coinmnnication  between  the  interior  of  the 
aheii  and  the  mffflil>^ft''MP^*1^  sao  by  wlueh  they 
are  attached  to  them.  "  It  is  very  difficult," 
aaya  Omer,  f  to  aee  the  J&hrea  that  move  these 
spines  at  the  will  ef  the  aniraal,  tor  nothnig  is 
observable  in  their  articulation  but  a  very  solid 
UgamMtona  snbatanoe,  which  it  ia  -vmry  diikalt 
to  cut.  I  iiave  examined,  with  a  lens  of  eon* 
aiderable  power,  the  aheU  both  witinn  aad 
withoot,  and  have  been  able  to  discover  no 
pofes  on  either  side,  roond  the  baae  of  the 
protuberances  or  elsewhere;  so  that  it  seems 
impossiUe  for  any  mmeolar  threads,  bawater 
finei  to  pass  from  the  body  of  the  animal  ta 
the  oonaeoting  ligament  hy  which  it  <iODkl  man 
it  and  so  give  the  spine  its  different  inclinations. 

«CMwfaPiUfoi.  TV.  ISSe. 
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¥et  m  4ibe  efin^  am  employad  by  the 

ui  cbia  to  eflbct  its  motions,  there  must  be  some 
intiimifriiate  agent»  hitberto  nndkcoTefod^  wbicb 

I  it  has  at  its  command,  by  which  it  can  act  upon 
tlmu.   Dr«  Carw'  remariLs  aa  the  loopbyteB  ior 

I  general  are  very  applicable  in  the  present  in- 
alaoce — When  we  tind,''  says  he,  that  them 
can  be  resfiiration  without  hings ;  that  nutrition, 

I  growth,  and  secretion  may  exist  without  a  circu*. 
latioD  of  fluids ;  and  that  graefatioo  may  take 
place  without  distinct  sexes,  &c.  why  should 
we  doubt  that  MOUBtave  life  may  eodat  without 
nerves,  or  motion  without  rduscular  fibres  ?"  It  is 
important  to  be  observed  here,  that  tliese  spinesr 
however  itlongly  attached  they  may  appear  in 
tl\e  living  animal,  in  the  dead  one  fall  off  upon 
the  filightert  tomb,  which  proves  thai  the  caxna 
of  their  adhesjion  is  connected  with  its  life. 

But  thoii^h  it  is  diflinilt  to  detect  the  mnscu- 
lar  fibres  that  move  the  spines  of  the  common 
searurcbin,  1  had  an  opportunity,  when  correcting 
the  proof  containing  the  preceding  paragraph, 
tlirough  the  kindness  of  my  friend  Mr.  Owen, 
of  the  Httnteriaa  Museum,  well  known  for  bis* 
admirable  anatomical  description  of  the  animal 
Qif  the  pearly  Nautilus,^  of  fliamining  .a  pvepa- 

ration  of  the  largo  spines,  with  their  sacs,  of 
the  maauniUary  Sea-urchin,^  in  wiiioh  the  mus*. 

1  Nautilus  Pomptlius. 

^  Cidaris  mamillatiH*  Plats  ill.  Fio,  4. 
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cular  fllbren  were  dlstiiictly  visible,  eiivieleping 
the  base  of  tlie  spiney  whea  the  sac  was  ranoTed^ 
00  tliatt  reasoning  ftom  analogy,  it  may  be  csa- 
cluded  that  the  spines  of  the  common  specks 
bare  a  similar  muscular  apparatos. 

The  qpines  vary  much  in  their  form  and 
scDlpture.  In  the  species  last  named  tbqr 
seem  to  be  of  a  homy  substance,  varying  ia 
magnitude  and  length,  the  larger  ones  tapering 
from  the  base  and  being  blunt  at  the  tip,  they 
are  beautifully  fluted  like  the  shaft  of  a 

rinthiaii  pillar.^     The  part  enveloped  by  the 

membrane  before  mentioned,  is  thicker  than  the 
rest  of  the  shaft,  perfectly  smooth,  but  terminates 
in  a  bead :  they  are  tinted  with  violet,  but  tbs 
base  and  tip,  or  the  pedestal  and  capital  of  the 
pillar  are  white.  The  base  is  ocmcaTe  so  as  to 
play  upon  the  levigated  centre  of  the  above 
protuberance.  Besides  these  larger  spines,  thece 
are  some  bristled-shaped  ones  terminating  in  a 
subovate  knob,  which  when  unfolded  appears^ 
to  resemble  a  tripetalous  flower  with  acmninaled 
petals,  and  which  are  supposed  to  be  polypes.^ 
Those  parts  void  of  spinel^  called  the  alllB^ 
distinguished  by  rows  of  oriiices  disposed  in 
pairs,  are  furnished  with  a  quite  different  kind 
of  organ,  I  mean  the  suckers*  before  alluded  to 
and  described,  by  which  the  animal  can  also  move 

*  Cidaris  mamillatns,  Plate  III.  FlO.  14. 

'  Fedkellofia,  /6td.  Fig.  12, 13.         *  Ibid.  Fig.  14. 
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€Br  fix-  itMlf  to  any  substance ;  it  m  thought  also, 

as  they  ar^  pedbiated,  that  it  uses  them  to  absorb 
the  water  for  respiration.  The  length  of  these 
ipuckers  or  tentacles,  for  so  they  may  be  ^Isiu 
jcalled,  when  they  are  fully  extended,  is  always 

greater  than  that  of  the  spines,  so  that  they  may 
a^ve  as  fio  many  anchors  to  tlx  the  aninud  and 
enable  it  to  resiBt  the  mass  of  waters  that  presi 
upon  it.  They  are  stated  to  be  more  numerous 
neer  the  mouth  than  in  other  parts,  by  which 
^rraagemeut  Divine  Wisdom  has  fitted  them  to 
Bsaintain  a  horiaontal  position,  whidi  is  their 

natural  one.  These  suckers  fix  the  animal  so 
finnly  to  the  rocks,  that  it  is  with  th^  greatest 
difficulty^  and  seldom  without  crushing  the  shell, 
th^t  they  can  be  separated. 

'The  most  powerful  and  complei^  organs  with 
which  the  Creator  has  gifted  the  Echinidan^ 
are.' their  jaws  and. teeth.    TheJr  mouth  has 

adapted  to  it  a  remarkable  frame-work,  con- 
aiatiB^  of  five  pieces,  corresponding  with  fiv^ 
segmmts,  into  which  the  shell  may  be  divided ; 
each  of  these  pieces  form^  an  arch,^  and  thp 
whole  a  pyramidal  frame,  which  was  compared 
by  Aristotle  to  a  Ian  thorn  without  a  sjiin.  To 
tfaeee  are  attached  the  moveable  part  of  the 

japparatus,  consisting  of  tive  jaws,  each  con- 
taining 1^  long  tooth,^  the  teeth  cpnveiging  in 

'  Pi.AT£  III.  Fio.  Z.d,  *  lirid.  Fig.  10, 11. 
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the  centre  close  the  mouth.^  Altogelfaer  tbii 

complex  machine  consists  of  twenty-five  pieces 
moved  by  Ihirty-flTe  muscles.  The  dispositiai 
of  these  pieces,  Lamarck  observes,  and  of  their 
moTing  muscles,  indicate  that  the  parts  of  this 

machine  can  have  only  a  common  movement, 
and  no  one  of  them  an  individual  or  separate 
one ;  but  it  appears  flrom  GuTier's  elaborate  de- 
scription of  this  wonderful  and  complex  machi- 
nery, if  I  undemtand  him  right,  that  the  actioa  tf 
certain  muscles  will  give  to  any  one  of  the  teetli 
that  form  the  pyramids  an  independent  melkia. 
This  powei  iul  apparatus,  which  the  animal  can 
incline  in  difierent  dhnections,  indicates  a  kiod^ 
food,  less  easy  to  bruise  and  masticate  than  whit 
we  haTe  seen  satisfies  the  whale,  aad  these  or- 
gans aflbid  a  singular  contrast  to  tboee  by  Which 
that  enormous  monster  ma&ticales  ii^s  food. 

The  Echinidans,  whose  station  appears  t» 
be  often  near  the  shore  upon  subuicrged  ledges 
of  rock,  feed  upon  whatever  animal  they  caa 
sei2e.  We  have  seen  that  they  sometiMB 
turn  upon  their  back  and  sides,  as  well  as 
move  horizontally,  this  enables  them  more 
readily  to  secure  tlieir  IboJ,  with  the  aid  of 
the  numerous  suckers  in  the  vicinity  of  their 
mouth,  which  w  hen  once  they  are  fixed,  never 
let  go  their  hold  till  the  animal  is  brought 
within  the  action  of  their  powerful  jaws.  La- 

'  Plate  111.  Fig.  9. 


Digitized  by  Google 
j 


RADIARIES* 


til 


marck  thinks  they  do  not  ma^icate  but  only 
lacerate  their  food ;  but  as  two  faces  of  each  of 
their  pyramidal  oiigans  answer  those  of  the  two 
tdjoinmg  ones,  and  these  fiu^es  are  findy  and 
traDsversely  furrowed/  this  looks  like  masticating 
sufrces.  BoBCy  who  appears  to  hare  seen  them 
lake  their  food,  says  it  consists  principally  of 
jroimg  shell-fish,  and  small  emstaceoiis  animals ; 
08  the  latter  are  very  alert  in  their  motions,  it  is 
difficnlt  &r  the  sea-urchins  to  lay  hold  of  them : 
but  when  onct^  one  of  tlies(3  aniuials  suffers  itself 
to  be  touched  by  one  or  two  of  the  tentacles  of 
lis  enemy,  it  is  soon  seized  by  a  great  number 
^  others,  and  immediately  carried  towards  the 
nmrth)  tfie  apparatus  of  which  de?doping  itaeU^ 
soon  reduces  it  to  a  pulp« 

Who  esin  say  that  the  AJl-wiae  Creator  did  mt 
fi>reaee  all  the  situations  into  which  this  animal 
wooM  be  tfaFown»  so  as  to  pva^e  it  with  erery. 
thing  that  its  station  and  functions  require? 
Consfalering  its  internal  capganisation  and  the 
nature  of  the  animal  itself,  and  that  it  holds  a 
aiddle  station  between  the  polype  and  the  M ol*- 
luscans,  in  the  former  of  which  the  developement 
tif  nmsde  is  very  obscure,  and  in  the  latter 
very  conspicuous,  and  that  it  cannot,  like  the 
former,  fix  itself  by  its  base,  and  so  support  a 
polypary,  or  if  endued  with  locomotive  powers 
carry  with  it  a  heavy  shell ;  these  things  con* 

'  PlatbIH,  Fw.  ll. 
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sidercdy  and  the  nature  of  its  iood,  and  the  force 
aecesBary  to  prepare  .it  for  digestion,  it  was 
evidently  rcr|iiisite  that  it  should  be  defended  by 
a  crast  sofficient  to  afford  a  support,  and  give 
effect  to  its  powerful  oral  apparatus,  aud  yet 
light  enough  to  yield  to  the  efforts  of  its  motive 
powers ;  but  as  this  crust,  from  its  composition 
and  nature,  was  liable  to  be  crushed  by  a  very 
slight  pressure,  it  required  fiirtlicr  means  of 
deface,  and  with  these  its  Almighty  and 
Beneficent  Creator  has  amply  provided  it,  by 
covering  it,  like  a  hedge-hog,  with  innum^abk 
fiqpines,  varying  in  length,  and  capable  of  various 
movements. .  The  long  ones,  when  erected, 
defend  it  on  all  sides,  both  from  the  attack  ct 
enemies  and  from  the  effects  of  accidental  pres- 
sure, and  we  may  conjecture  that  when  the 
longer  ones  are  couched  to  answer  any  particular 
purpose,  the  short  ones  may  come  into  play,  and 
assist  in  keeping  any  pressure  from  the  crust 
Perhaps,  as  in  the  hedge-hogt  the  ordinaiy 
posture  of  the  longer  spines  is  couchant,  and 
.  they  are  only  erected  when  the  animal  is  in 
motion  or  under  alarm. 

The  wonderful  apparatus  which  doses  the 
mouth  of  the  common  or  typical  sea-urchin,* 
is.  another  ahd  striking  proof  tbat  Creative 
Wisdom  employs  diversified  means  to  attain  a 
eommou  end,  the  nutrition  of  the  aniinaL 
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The  mouth  of  Ibis  animal  is  under  its  body^ 

a  situation  far  from  favourable,  according  to 
appearance,  for  the  mastication  or  bruising  of 
ks  food :  if  its  jaws  moved  verticaUy,  like  curs 
or  the  mandibles  of  a  bird;  or  if  they  moved 
horizontally  like  those  of  insects^  it  would  have 
been  attend€d  wilh  uu  small  trouble  to  au  animal 
whose  mouth  was  underneath,  but  its  five  pyra« 

midal  jaws  Mith  the  points  of  the  teeth  in  the 
centre,  admit  an  action  more  accordant  with  the 
ttltuation  of  the  moudi.  By  means  of  its  nume- 
rous muscles  it  can  impart  a  variety  of  action 
to  the  mass  and  individual  pieces  that  fiinn 
its  oral  apparatus,  so  as  to  accommodate  it  to 
circumstances,  a  power  not  possessed  by  the 

higher  animals.  In  thusc  Echinidans,  whose 
mouth  is  in  the  margin  of  the  anterior  part  ot* 
the  shell/  no  such  powerful  apparatus  is  obser-- 
vabie,  its  situation  being  in  front  of  the  animal, 
it  is  not  as  it  weie  under  restriednt,  it  has  liess 
occasion  for  the  aid  either  of  tentacles  in  its 
vicinity,  or  of  a  powerful  apparatus  of  masti- 
cating organs. 

By  furnishing  these  animals  with  a  set  of 
peculiar  organs  to  act  the  part  of  hands  as  well 
as  feet,  we  have  another  instance  of  the  care  of 
Divine  Providence  to  adapt  every  creature  to  the 
2>ituation  and  circumstances  in  which  it  is 
placed.   The  legs  and  arms  of  the  higher  ani<» 

AnuHchiteSf  SjMitangus,  ^c. 
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malft  would  be  rather  an  incambratiee  lo  u 

Ecliiiiidan,  as  well  as  a  deformity;  it  is  therefore 
Ibnuahed  with  a  let  of  oigmns  betler  adapted  ta 

its  peculiar  station,  wants,  and  funclions,  in  a 
anunaioua  set  of .  fetxactile  tubea^  capable  ot  the 
necessary  extension,  fitted  at  their  extremity  witli 
a  Gttp  acting  aa  a  cupping^aas  or  aucker,  and 
enabling  the  aiiiioal  to  adhere^  with  imaifliftb 
Ibrce,  to  any  substance  to  which  it  applies  tiiem, 
and  dischafging  at  the  same  tine  the  fancticBS 
of  hands  to  lay  hold  of  their  prey  and  conTey  k 
to  their  moath,  of  legs  and  feet  to  stay  theiaaelfci 
upon,  and  of  lungs  to  assist  in  tlieir  respiration* 
The  worionanship  also  in  theae  animal  atnio- 
tures  is  as  l>eautiful  and  striking  as  the  contxi' 
maee  manifested  in  them  is  vonderM.  tbtii 
protuberances,  especially  in  the  maimuillaiy 
aea-ui€hia»  their  variMdy  sodptued  apine% 
their  tentacular  suckers,  all  by  their  perfect 
finidi  and  admirable  ferms  declare-^The  hand 
that  made  us  is  divine — since  they  exceed  in  all 
these  respects  the  most  elaborate  human  wecks^ 
The  third  and  last  section  of  the  Eehinodemii^ 
spiny-skinned  jRadiaries»  are  the  JPutuUdms** 
Amongst  theae  we  may  notice  the^Sm  aiiimsiitii,* 
marine  animals^  fixing  themselves  to  tl^  rocks, 
but  Iwfing  the  }iower  of  locomotioo,  which  fma 
a  common  base  send  f(urth  what  appear  to  he  a 

*  Plate  III.  Fig.  5.  *  Fistulitks,  Lam. 

'  Actinia, 
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aoeatt  «  many-petaled  flower  of  yariow  hueSt 
so  tbat  thoie  who  liave  an  opporUuiUy  of  o}>fierv- 
ing  tbern  bom  a  diving  bell,  may  see  the  iub- 
zu^gad  rocks  covered  with  beautiful  blossoms  of 
Tariout  coloora^  an4  vyjing  with  the  partenM 
of  tlije  gayest  gardeps.  Ellis,  who  was  the  first 
Rngiiiihwan  who  opened  his  eyes  to  thp  beanties 
uid  singularities  that  adorn  the  garden  which 
Uod  has  p^iamted  in  the  bosom  of  Ihe  oceao»  has 
named  many  of  tbesa  from  flowers  they  seem 
to  repfc^ut,  as  the  daisy,  the  cereus,  the  pinky 
the  aster,  the  simflower,  Suu 

These  aiumals,  at  iu^t,  appear  to  come  very 
near  the  polypes^  .especially  the  fireah^water  ones^^ 
bearing  a  number  of  individuals,  springing,  as 
«t  were^  trom  the  sau^e  root,  each  sending  forth 
fiism  its  mouth  a  number  of  ientaoles,  .which  am 
stated  to  terminate  in  a  sucki^r,  and  by  which 
alM»  Uka  the  other  Jjjclrinodwns,  they  respize 
and  reject  the  water ;  they  also  r^roduce  theiJT 
tsntecles  whan  out  jaS.   PortioDs  of  the  basa 

when  divided  are  reproductive,  but  they  do  not 
flfgaarntifi  irom  the  narent  tiii  iJipjr  jjanta/ilAft  aia 
omnpletely  formed.  Their  iotefnel  organiaatioii, 
however,  is  much  more  advanced  than  that  s4 
the  polypes^  They  have  a  aepamte  alimentary 
aac  oi  t^ibe,  surrounded  by  longitudinal  fuuscjies^ 

*  Hydra, 
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and  even  nervous  nodnleB  or  gan^uMi6»  and  dw . 

several  ovaries. 

In  mild  calm  weather,  when  the  sun  shioes^ 
they  may  be  seen  in  places,  where  the  water  n 
not  very  deep,  expanding  their  many-coloured 
flowers  at  the  snr&oe  of  the  waters— bat  upon 
the  slightest  indication  of  danger,  the  flowers 
suddenly  disappear,  the  animal  contraets  itsdf 
and  wearb  I  he  aspect  of  a  mass  of  flesh.  They 
as  it  were,  vomit  up  their  young,  or  the  genaes 
formed  in  the  ovaries :  but  they  sometimes  (bwe 
their  way  out  from  other  parts.  When  inclined 
to  <^nge  thdr  station  they  glide  upon  thsir 
base,  or  completely  detaciiing  themselves,  com- 
mit themselves  to  (he  gnidanoe  of  the*  wans. 
Keauniur  observed  theui  use  their  tentacles  like 
the  Cephalopods,  for  locomotion.  They  fix 
ihemselves  with  so  much  force,  that  they  cannot 
be  detached  without  crushing  them.    '  - 

It  18  not  wonderftil  that  so  many  of  the  kwer 
aquatic  animals  should  have  been  mistaken  for 
)>Iants,  whte  they  so  -exactly  represent  tiwir 
forms,  their  roots,  their  branches  and  twigs, 
their  leaves  and  their  flowenn-but  besides  the 
irritability  of  the  animal  substance,  which 
however  is  partially  exhibited  by  some  phmts; 
there  is  another  character  which  seems,  as  a 
«tiong  line  of  demarcation,  to  be  drawn  between 
them,  and  to  which  I  have  before  adverted;* 

'  See  above,  p.  1 39. 
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Minials  take  their  jfoed  by  a  mouth  at  one 


j  in  the  latter  occupy  the  place  nnd  ornature 
of  the  nutritive  ones  in  the  former.  The  gay 
I  and  Taried  *  colouni  of  the  blossoms,  the  in- 
i  finite  diversity  of  their  forms,  the  delicious  scent 
80  many  of  them  exhale,  all  are  ealcalated  to 
draw  the  attention  and  excite  the  admiration  of 
the  beholder,  while  the  (H'gana  of  nutrition  are 

usually  liid  in  the  earlli.  JNot  so  in  the  animal 
JuQgdom ;  the  nutritive  organs,  or  rather  those 
that  prepare  the  nutriment,  are  fdaeed  in  the 
inost  eminent  and  conspicuous  part  of  the  body, 
in  the  Tieinity  of  all  the  noblest  avenues  of  the 
senses,  wliile  those  of  reproducticNi  are  placed  in 
the  moBt  ignoble  station,  and  are  usually  fiNind 
closely  iniited  with  those  passages  by  which  the 
excretions  of  the  body  pass  off.  In  the  2\mict^ 
rm  indeed  the  month  and  the  anal  passage^  ar€ 
usually  very  near  to  each  other,  and  in  the 
polypes  the  same  mouth  thai  receives  the  food 
rejects  the  fec^,  and  it  even  sometimes  appears 
to  happen  than  an  animal  has  been  swallowed^ 

riiid  after  performing  the  ordinary  revolution 
in  4he  ^mach,  has  been  ejected  again  in  a 
living  state. 


•  PtATE  IV.  FlO»  1. 
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Functiom  and  Instincts.    Tunicaries.  , 

Tii£  animaliit  we  have  iiitb^to  baea  cooMilfinQg 
ntsce  all  r^i^ded  by  CkiTfer  as  belonging  to  his 
lust  class,  the  Zoophytes^  and  are  icwtiaued 
tbfiieui  by  Cams;  the  latter,  boweirev,  idlovi 
that  the  Echiuodenm  me  ^^omewhat  removed  fiiptt 
Ibfi  dfiSB  by  the  commeneenieiit  of  a  nemm 

system.  Lamarck's  next  Class,  the  TnnicarieSt 
which  wo  ajce  now  to  enter  upon^ionQ  partoi  tltfi 
headkM  MoilitaeaDa*  of  Cuvier,  and  bi^Hig  ti 
that  section  of  them  that  have  ao  sheii^.  My 
learned  £rieiid,  Sa^igny,  m  hie  elalH>mte  and 
adiuirabla  work  oa  Tlie  ImerUbrat^  Ammalst 
vbo  aiio  Aoniidew  tham  oe  a  aoparate  dm^ 

dciiouiiiiates  them  jhcUUans,^  dividing  them  into 
two  Ordeift,  Teih^dam  and  TkaiidtrnJ'  Many 
akyona  of  linn^  and  othera,  aie  now  refemi 
to  the  Claaa  we  are  treating  of» 

The  eharacterm  of  the  dbisa  may  be  thus  ateted : 
Animal,  either  gelatinous  or  leatheryi  cov^ed  by 
a  double  teitd,  or  enydope.  The  eidanial  ^00% 
analogous  to  the  shell  of  Molluscans,  distinctly 

*  TwRUnUa,  >  MothLtea  Aeepkala* 

^  Ascidia*  *  Tethydes,  Tkalides. 
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eiganiied,  pvoyidfid  with  two  apertureB^  the  one 

ot-al,  for  respiration  and  nutrition,  the  other  anal; 
the  interior  envelope,  analogous  to  their  mauUe, 
provided  alao  with  two  aperturei  adhering  to 
those  of  the  outer  one.  Bad}^  oblong,  irregular^ 
divided  mteriorly  into  many  cavities,  without 
a  head ;  gilh  occupying,  entirely  or  in  part,  the 
smfiuse  q£  a  cavity  iriliuii  the  mantle;  mamih 

placed  towards  the  bottom  of  the  respiratory 
caviiy  bi^weea  the  gills ;  alimemiarjf  IwAr ,  opoA 
at  both  ends ;  a  ganglion^  sending  nerves  to  the 
mouth  aod  anuB« 

These  animab  are  either  simple  or  aggregate ; 
iixed  or  floating :  the  simple  ones  are  sometimes 

Mseilefe*  and  sometimes  sit  npoQ  a  footetalk.^  The 
aggregate  ones  possess  many  characters  in  com- 
mon with  the  polypes,  inhabiting,  aa  it  were,  a 

dy,  somewhat  tmalogoos  to  the  poly^ 
pary,  except  that  it  is  more  intimately  connected 
with  the  animal  that  inhabits  it:  the  moalA  of  all 
is  surrounded  with  raya  or  tentacles,  as  is  also, 
in  many,  the  anal  oiifiee;  but  in  their  ofgani- 

zation  they  differ  very  widely,  exhibiting  traces 
pf  a  nervous  systenit  and  ^en,  in  some^  of  one 
of  circnlatien.  Tlie  Axed  xmes  are  commonly 
attached  to  rocks  or  other  iaorganized  substances, 
but  sometimeB  they  are  parasitic ;  tfans  a  species 
of  botrylle^  envelopes,  like  a  cloak,  certain  asci-' 


Cynthia,        ^  CUtvelina.        ^  Botrylius  polycyclus. 
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dians,  and  another  of  the  Tmicaries'  eirralopeB 

the  madreporesi  more  or  less,  with  a  milk-white 
crust* 

.  The  Creator,  ^\  hen  he  filled  the  waters  of  the 
great  deep  with  that  iafiaite  variety  of  animalft 
of  which  every  day  brings  genera  and  species, 
before  unknowut  to  light,  willed  that  many  of 

them  should,  us  it  were,  form  a  body  politic,  con- 
aifltiiig  of  maay  individualsi  separate  and  distinct 
as  inhabiting  different  cells,  but  still  possessing 
a  body  in  common,  and  many  of  them  receiv- 
ing benefit  from  the  systole  and  diastole  of  a 
common  organ :  thus,  by  a  material  union,  1:3 
symbolised,  what  in  tmestrial  animal  comnm- 
nities  results  from  numerous  wills  uniting  to 
effect  a  common  object*  The  land,  as  &r  as  I 
can  recollect,  exhibits  no  instance  oi'  an  aggregate 
animal ;  nor  the  ocean  of  one,  which,  like  the 
beaver,  lemming,  bee,  wasp,  ant,  white  ant,  and 
many  othero,  finrms  associatinns  to  build  and  in* 

habit  a  common  house,  and  rear  a  common  family. 
—Probably  the  nature  of  the  different  mediuioi 
these  several  animals  inhabit  is  the  cause  of  this 
diversity;  and  Providence,  when  it  M^iUed.Jtlie 
peopling  of  the  waters,  as  well  as  of  the  earth 
and  air,  into  which  the  eiUuxes  of  light  and  heat 
from  the  central  orb  could  not  so  penetrate  and 
be  diffused  as  to  act  with  the  same  power  aud 
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€uergy  as  upon  the  earth's  surface,  and  in  its 
atmosphere,  so  formed  them  as  to  suit .  the  cir* 
cumstances  iu  which  they  were  to  be  placed. 
Instead  of  sradiDg  the  social  aquatic  .animals 
fuitli  by  myriads  to  collect  food  and  materials 
for  their  several  buildings^  he  took  the  v^etaUe 
creation  for  the  type  of  their  general  structure, 
in  many  cases  iBxed  them  to  the  rock  or  stone, 
united  thiem  all  into  one  body^  which,  imdev  a 
common  envelope,  contained  often  innumerable 
'  cells  from  which  were  sent  forth  by  t\m  oecupant 
of  each  a  circle  of  organs  to  collect  food,  from 
which^  by  some  chemical  operation,  they  could 
elaborate  materials  for  the  enlargement  of  their 
common  house  ;  and  often  cause  tiiat  influx  and 
reflux,  to  compare  small  things  with  great, 
resembling  the  oceanic  tides,  and  by  which  the 
sea^water  is  alternately  absorbed  and  rejected  by 
these  animals ;  but  this  function,  in  the  case  of 
gome  of  the  Tunicaries,  the  animals  with  which 
we  are  now  concerned,  seems  to  be  affected  by 
a  central. organ  or  pump  common  to  the  whole 
Iratomity. 

But  although  none  of  the  marine  associated 
animals  are  employed,  like  the  terrestrial  ones,  in 
labours  that  require  locomotion  and  the  collec- 
tion, from  different  and  often  distant  parts,  of 
materials  for  the  erection  of  their  several  fabrics, 
and  of  food  to  store  up  for  the  maintenance  of 
the  various  members  of  their  community,  yet 
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Ibere  are  some  tliat  are  mstructed  to  form  asso^ 
4»t]iMi0,  which  y«t  aienottmitod  by  any  matcnd 

tie  or  coniinoii  body,  so  as  to  be  physicalhj  inse- 
parable. Of  this  deBchption  ai^  the  Sm^i 
or  'bi^ierefP,  as  the  French  call  them.  Theee 
are  phosphoric  animals,  so  transparent  that  aU 
4beir  internal  organs  and  all  their  moremeDtB^ 
and  even  all  the  contents  of  their  intestines,  may 
be  distinctly  seen*  They  are  gdatinous  hkt 
the  medusas  and  heroes,  and  like  them  dissolve 
iaio  wttter*  Their  oiganizatioPy  howe'vefy  proves 
them  to  be  Tunicaries.  Certain  species  of  these 
animaK  in  this  respect  unlike  every  other  genus 
of  the  animal  kingdom,  ham  the  property  it 
uniting  themselves  togetlier,  not  fortuitously  and 
hmgularly,  but  from  their  birth  mid  in  a  certaii 
undeviatiiig  order.  Bosc  observed  the  reunion 
id  the  cotffedmiie  Smlpe^^  which  he  thus  describes: 
*'  Every  individual  is  attached  by  its  sides  to 
two  oth^^  the  mouth  of  which  is  turned  to  the 
same  side ;  and  by  the  back  also  to  two  oAm, 
when  it  is  turned  to  the  opposite  side. '  In  ihiB 
circumstance  it  presents  an  analogy  to  the 
combs  of  the  hive  bee,  in  which  each  comb 
iconsists  of  a  double  set  of  cells  placed  base  to 
base,  with  the  mouths  of  each  set  looking  oppo- 
site wayst  and  the  cells  so  placed  that  a  third  oi 
.the  base  of  three  cells  occupies  the  whole' of  one 
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'     base  in  the  opposite  ^ct,^    This  reunion,  in  the 
aalpesy  is  effected  by  means  of  eight  pedicled.  of 
!    a  nature  exactly  similar  to  that  of  the  body.  It 
j    is  perfectly  regular,  that  is  to  say — all  the  iadi- 
I    vidiith  aie  -at  the  same  distance  and  bdght,  all 
I    the  heads  in  one  row  are  turned  to  the  same 
I    side,  and  those  of  another  to  the  opposite.  These 
I    rows  usually  consist  of  Irum  forty  to  fifty  indivi- 
I    doals,  and  ate  carried  by  the  wayes  aometimea 
^    in  a  straight,  sometimes  in  a  curved,  and  some- 
tiaiss  in  a  spiral  Une.  In  the  sea,  during  the  day, 
i    they  appear  like  white  ribands,  and  during  the 
^    night  like  ribands  of  fire,  which  alternately 
r    tt>ll  Up  and  unroll,  wliolly  or  partially,  either 
tkwk  the  motion  of  the  water,  or  from  the  will  of 
J    the  animals  that  compose  them.  Tlicy  are  found 
^    ia  the  ocean  only  at  a  great  distance  from  land* 
J    Pnrfessor  Eschscholz  mentions  one,*  interme- 
^    diate  between  the  Saipes  and  Jt^yrosomes — and  a 
ttmilar  one  is  now  in  the  Hnnterian  Museum' — 
.    which  by  iaaeans  of  a  pedicle  appeared  to  be  at- 
tached to  some  common  body,  all  of  them  ar* 
tanged  in  rows  with  the  head  turned  to  the  same 
-side ;  Savigny,  whose  eye  nothing  escaped,  and 
the  acumen  of  wliose  intellect  equalled,  that  of 
his  sight,  alas  now  dark,  further  informs  us,  that 
the  Salpes  adiiere  to  each  other  only  by  certain 
gelatinous  protuberances,  or  as  Lamarck  sns- 

•  Plate  XI.  Fig.  3.  2  Anckinia, 

3  Platb  IV.  Fio.  3. 
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pect0»  certain  lateral  suckersp  disposed  so  as 

not  to  impede  the  motions  of  the  muscles;  but 
Uieir  union  is  (miy  temporary.  At  a  certain  age, 
M.  Peron  obsenres^  these  animals  separate,  lA 
the  large  individuals  being  solitary.  The  same 
trayeller  la  of  opimon  that  the  concatenatkHi  of 
the  Salpes  is  coeval  with  their  birth. 

The  object  of  Divine  Providence  in  endoving 
these  animals  with  an  instinct  so  singular  can 
only  be  conjidctnred*  They  are  of  so  very  frail  a 
nature,  that  perhaps  when  first  produced,  flw 
fluctuations  of  the  mass  of  waters,  to  the  surface 
of  which  they  appear  to  rise,  might  be  suffici^t 
to  destroy  them,  or  to  carry  them  to  the  shore, 
where  they  would  inevitably  pmsh.;  but  by  beiof 
united  in  bands,  they  may  be  better  able  to  resist 
their  foice^  and  perhaps  the  more  vivid  light 
they  thus  produce,  may  be  designed  for  defence,* 
or  to  answer  some  other  important  purpose.  When 
they  have  attained  maturity  of  size  and  strengA 
they  may  be  better  able  to  direct  their  course 
and  avoid  these  injuries.  The  young  of  terres- 
trial animals  generally  are  associated,  under  the 
guidance  and  protectiou  indeed  of  the  mother, 
till  they  are  of  age  to  take  care  of  themselves. 
The  object  of  Providence  in.  both  cases  is  th^ 
same,  though  the  modes  of  its  accompHshment 
vary  acc(»rding  to  the  situation  and  circumstances 

*  See  above,  p  i78. 
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of  indtviifaiftk*   When  we  see  8och  palenial 

care  inaiuf(stcd  for  the  welfare  and  main- 
tfioauce  in  exiatenoe,  of  beings  eo  frail,  tku 
ft  mere  touch  would  dissipate  them,  we  cannot 
iHit  asseat  to  the  obsmatioa  of  the  Psalmist, 
Aat  Bis  imder  m$rek$  ar€  aver  all  U$  wmrks^* 
the  least  and  most  iusignificant  as  wdl  as 
Ihofle  that  appear  to  ocscupy  the  moat  elevated 
place  in  the  ammal  kingdom :  and  we  may  feel 
a  comfivtable  aaBurance,  built  on  this  ground^ 
that  the  eye  which  regards  even  these  seemingly 
insignificant  creatures,  will,  if  we  caat  not  off  our 
coniidence;  never  overlook  or  be  indifferent 
to  OMT  weLGetfo. 

.  The  last  and  highest  tribe,  belonging  to  the 
present  class,  are  those  which  are  never  united 
to  each  other,  bjut  are  solitary  in  all  stages  of 
their  exiatence.  These,  as  well  as  the  preceding 
ooes,  make  a  near  approach  to  the  real  Mollus- 
cana,  at  least  their  external  and  internal  euTelope 
bears  considerable  analogy  with  that  of  bivalve 
shells,  90  Lamarck  aeknowiedgea,  though  they 
differ  in  having  a  distinct  organization,  the  shells 
of  bitalveB  having  neither  apparent  vessds  nor 
fluids,  while,  in  these  Tunicaries,  the  covering, 
both  external  and  internal,  in  some  species, 
exhibits  vascular  ramifications  very  conspi- 
cuously. 

Though  sevend  of  the  animals  belonging  to 
VOL,  I.  a 


iiii  PUNCTIONii  AMD  IMiTINCTS* 

the  cUm  o£  Tunicaries  are  interestiiig  on  acoouat 

of  llicir  biugularity  and  beauty,  I  shall  only  select 
two»  onefrom the  aggregated,  and  one  fxom  thorn 
that  are  simple,  for  description  and  farther  m- 
maika,  and  then  proceed  to  the  great  class  ol 
UolfaiflcanB.  Who  wonld  think,  aska  Lamarckt 
that  the  Pyrasom^  first  observed  by  Peron  aod 
Le  Suear,  was  an  aasonUage  of  little  aggregate 
animals ;  any  one  that  looked  at  this  animal,  oc 
at  SaTigny's  figure  of  it,^  would  niwitake  it 
a  simple  polype,  with  a  nui^ber  of  leaf-like  ap« 
pondages  growiiig  ftom  its  ddn:  but  a  ^^Ipiar 
examination  would  give  him  a  very  different 
idea,  and  he  would  diflcover,  with  wsonder,  that  it 

was  a  mass  filled  with  animals,  united  by  tLeir 
base»  exeeeding  the  number  of  the  above  aj^pend- 
ages.  The  common  body  that  contains  these 
creatures  resembles  a  holiow  cyiinder.  dosed  at 
its  upper  extremity  and  open  at  the  lower ;  tbii 
body  or  mass  is  gelatinous  and  tranajpareut,  a 
number  of  tuberdes  of  a  firmer  substatnee  tbas 
the  tube,  but  at  the  same  time  trana|iareut, 
lished,  and  shining,  difficriiig  in  siae»  cover  the  8n^ 
&ce ;  some  being  very  short,  and  others  longer^ 
and  the  longer  ones  terminated  by  a  lancoi-abapei 

leaflet.  At  the  summit  of  each  tubercle  is  a  cir- 
cular aperture,  without  tentacles,  opposite  to  whicii 
is  another  circular  orifice  which  is  toothed. 


Anim.  sans.  Vert^,  Pl.  IV.  Fio.  7. 
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animoli,  tlM  Atiamiie  species*  being  about  five 
inches  long,  and  the  Mediterranean^  sometimes 
attaining  to  the  length  of  fourteen.  Their  poiwer 
of  emitting  light  is  so  great  that  in  the  night 
theytcanse  the  aea  to  appear  on  fire^  Nothing 
can  exceed  the  dazzling  light  and  brilliant 
colours  that  these  floating  bodies  eKhibit^co* 
lours  Tarying  in  n  imy  truly  admirable,  passing 
rapidly  every  instant,  from  a  <iMgling  red  to 
saffron,  to  onmge,  tv  green,  end  amre,  and  thus 
reflecting  every  ray  into  which  the  prism  divides 
the  hght,  or  which  is  exhibited  by  the  heeifedly 
bow.    In  tlic  water  their  position  is  generally 
horizontal,  and  their  locomotion  very  simple: 
they  float,  as  they  are  earned  by  ifae  waves  or 
the  currents ;  like  the  salpes,  they  can  however 
eoettact andrestore  themselves  individually,  and 
have  also  a  very  slight  general  movement  which 
causes  the  water  to  enter  tfadr.  eonmum  cavity, 

Tislt  their  ^ills  for  respiration,  and  convey  to 
them  the  substances  which  constitute  their  food* . 
If.  Le  Seeuir  observed  that  when  the  central  ca* 
vity  of  the  common  tube  was  filled  with  water,  it 
wasiimmediately  spirtedforth  in  little  jets  from  all 
the  extremities  of  the  tubercles  with  which  the 
surfiskce  wei^  covered,  from  whence  it  appears  that 

the  external  aperture  of  the  individual  animal 
is  really  the  anal  aperture,  and  the  opposite 
or  internal  one  the  moctth,  whidi  thus  reeeived 
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the  water  and  the  food  it  conveyed  from  the 
comuioii  tube^  ami  rejected  it  by  the  ori&ce  of 
the  tubercles. 

The  iutemal  organization  of  the  little  tenants 
of  the  conmum  tube  is  girea  vith'consideraUe 
detail  by  Savigny/  the  general  opening  at  the 
sammit,  or  truncated  end  of  the  tnbio^  has  ao 
annular  diapkiagm,  iroui  which  it  appears  tkat 
they  are  arranged  in  circles  round  it,  so  that 
in  this  respect  they  ibrni  rays;  in  shape  they 
somewhat  resemhte  a  florence-flask,  and  have 
alternately  a  long  and  short  neck.  The  cavit)' 
below  the  neck  is  filled  by  the  gills  and  various 
intestines,  which  it  would  be  difficult  to  describe 
intelligibly,  in  a  popular  manner.    There  seems 




i 

animals,  both  as  to  siz^e  and  motion,  with  the 
sea-pens.* 

No  species  ot  the  genus  appears  to  have  beea 
met  with  in '  our  seas,  we  may  thefrefote  conjeiB* 
ture  that  a  warmer  climate  is  essential  to  tiiem. 
Their  general  fnnctioEis  beyond  that  of  lUflnii* 
nating  the  great  theatre  in  which  their  Creator 
has  placed  them,  and  probably  a£>rding  feod  ta 
some  of  the  inhabitants  of  the  seas  in  which 
they  are  ibuud,  have  not  yet  been  ascertained. 
Neither  of  the  oHfioes'of  these  little  animals  is 
furnished  with  tentacles,  but  their  branchial 
orifice  IS'  toothisd,  in  this  they  appear  to  differ 

*  UU.  supr.  pi*  xxM»  XMH*  *  See  abov«,  17S« 
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from  th&  fpteai  2Zi^)ority  of  aggregate  iuiimal». 
We  nmy  Qoojectuie  that  wii«  tbe  water  pawes 
into  the  tube  the  diapliragm  is  either  dropped 
^  eleTated  to  admit  it,,  and  then  tesamiog  a 
horizontal  position  closes  the  orifice  so  that  the 
jvater  is  fioiced  into  the  intecior  aperture  of  the 
iadiyldaal  animals  and  passes  out,  as  above 
detcribedy  by  the  exterior  one.  Food-collecting 
tentadeB,  therefore,  would  in  this  case  be  imne* 
cessary,  as  their  food  would  enter  their  mouths 
with  the  water.  Providanee  thns  taking  care  to 
compensate  by  this  contrivance  fur  the  want  of 
t|ie.  ordinary  inatnunents. 

Some .  of  the  Taniccories  are  stated  to  have 
recourse  to  a  singular  mode,  ol*  de&nce.  When 
leized  by  the  hand,  contracting  themselves 
forcibly,  they  ejaculate  the  water  contained  in 


pr 

the  face  of  the  fisherman,  who  in  the  astonish- 
u^t  of  the  mom^t  suffers  the  animal  to  escape. 
If  this  be  a  correct  statement  it  proves  that  these 
snioials  are  not  altogether  without  some  degree 
of  intelligence^  they  know  when  they  are  assailed 
and  liow  to  repel  the  assailant. 

Having  given  some  acooont  of  the  most  in- 
teresting of  the  aggregate  Tunicaries,  I  am  next 
to  nptice  the  siaqde  ones.7-*In  these  the  two 
orifices  by  which  the  sea  water  is  reeeived  and 
expelled  are  not .  at  opposite  extremities,  but 
nsoally  approximated^  one  being  higher  than 
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the  otber  and  Itamiftfaad  with  leiMao^ 

The  ftnimab  are  fi:sed  to  rocks,  sheik,  and  aome- 
tiniM  to  Mppwaediy  and  are  eithir  tmSkts  m 
elevated  ob  a  £DOtotalk:  the  sessile  ones  present 
a  couiderabie  analogy  with  the  poff-baUi^  add 
the  others  with  difierexit  iunguses,  as  Clavaria^ 
<se*  Thmy  seem,  espedalijr  MultmiOf  whidh  in 
covered  with  short  stiff  bristles,  to  approach  tke 
Eohmiiam,    Kotfaing  mate  ia  kiUMm  e£  thM 

animals,  than  that,  like  the  others,  they  alter- 

naleljr  abiori»  and  expel  the  sea  water.  The 

Cynthia  Momus^  is  remarkable  for  its  changes 
of  celoar,  being  aomelimes  white,  Bometimm 
erange,  and  eenietiiiiea  of  a  flesh-Mloiir.  -  Ab  el 
this  tribe,  are  fixed,  their  history  ftirnifiheii  m 
ether  iaIcKMliiig  traits. 

Nothing  is  more  striking  than  the  iu&snJt/^ 
di^ranified  fofoia  iiile  wUch  CreatiwPuwmr  fa» 
moulded  the  little  frail  animals,  in  this  as  well 
aa  the  preeeding  ebuMS,  that  aee  deetined 
inhabit,  and  numbers  of  them  to  illuminate,  the 
wide  expaase  atf  watws  ocoafpyiag  so  laige  a 

portion  of  tlie  globe  we  inhabit.  When  WB 
survey,  with  cnruma  and  delighted  eyesi  the 
varied  tribee  that  cover  the  soils  of  every  aspec  t 

and  elevation,  of  that  part  of  it  that  emei;gea  ihwi 
the  flnctaatiiig  snrftea  ef  Hm  gmat  deep,  and 
which,  instead  of  deriving  their  "yitnnumt  aiifl 
neaaa  of  fife  aad  breath  fnaa  the  wateia,  saliee 

1  Plate  IV,  Fio.  1. 
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9t'  &cshf  liv^  and  breathe^  and  are  fed,  by 
piiDeij^  and  dements  conuxmnieated,  eillier 

mediately  or  immediately,  from  the  atmospheric 
9&9mk,  an  expauae  that  envelopes  umQtdrru|4edly 
die  whole  of  our  globe,  and  which  itself  ki  fed 
and  renovated  by  the  constant  effluxes  of  the 
gieat  eentie  of  irradiation ;  which  also  in  iis 
turn,  as  well  as  all  the  other  orbs  that  burn  and 
aie  radiant,  and  tfaeae  that  nhrohre  around  them 

and  reflect  their  lip^ht,  receive  their  all  from 
^SMm^  that  GiufjAf  and  miLvvAJ^LA  aeino,  who 
flifim  to  all  aad  ieeei?ee  ftom  none.  Bot  I  lose 
i&yeelfy  in  inhnite  amaaement;  I  shrink  into 
'^wtf  nelhingnan,  when  I  reflect  that  sneh  a 
miserable  worm  as  I  am,  so  fallen  and  corrupted, 
ihentd  piwdme  to  lift  its  theught  so  high,  and 

lose  itself  in  the  depths  of  the  unfathomable 
ociean  of  Deity*  He  has,  however,  commanded 
as-  to  sedt  faim»  and  assured  ns  we  shall  find 
him  if  we  seek  him  humbly  and  sincerely— 
he  hath  set  before  us  his  w&rk$  and  his  wottd^ 
in  both  of  which  he  has  revealed  himself  to 
as:  and  if  our  great  oljject  be  to  glorify  him 
rather  than  ourselves,  we  shall  collect  the 
xauTU  fronfr  each,  and  shall  find  that  they 
dsKver;  Aough  eedi  m  a  dMbieat  language 
and  style,  the  same  mysteries ;  for  they  are  the 
.  werk  and  the  word  of  the  same  Almighty  Author, 
and  must,  therefore,  if  rightly  interpreted,  deliver 
the  same  truths,  since  they  can  no  more  con^^ 
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tradict  6Msli  othor  tbaii  Iib  cm  CTntfp^w*  fann 

Bnt  let  me  endeaTOur  to  emerge  fiem  tUi 

oceau  in  wliicli  I  seem  to  have  lost  myself^  and, 
leoofering  my  atatioD  upon  terra  finm^  dinel 

the  aUcntioii  of  the  reader  to  the  lovely  tribes 
that  adorn  every  part  and  portion  of  this  our 
destined  but  brief  abode,  I  mean  to  the  vegetable 
kingdom ;  we  see  how  they  cover  earth,  thai  not 
a  spot  can  be  found,  of  which  in  time  they  do 
not  pofiieas  themselves,  and  that  the  more  we 
extend  our  inc}uiries  the  move  numierous  are  the 
individual  species  with  which  we  become  ac- 
quainted. This  being  the  caie  upon  earth, 
rea&ouing  from  analogy,  we  may  conckide  that 
tomethinir  iw,mil<M*  tahea  olace  in  the  ocean :  that 
could  our  discoveries  be  extended  under  the  sea 
aaeaailyaa  they  are  open  land;  could  we  travone 

the  bed  and  \\  aters  of  the  great  deep  with  tlie 

same  iaciUty  that  we  do  the  aurlace  of  the  eartht 
we  should  find  the  numbers  of  vegetables  that 
respire»  in  some  sense,  the  air,  £aU  short  perhajM 
of  those  ]^hui1rlike  animals  that  respire  the  vatar. 
And  could  we  examine  the  individual  species  at 
which  this  infinite  host  consiata,  and  compM 
their  oi^anizations,  we  sliouid  iind  as  great  a 
diflBarence  in  the  inatrumenta  and  organa  by 
which  their  life  is  supported  and  their  kind  cou- 
tinned,  aa  in  the  ania^ala  tbemadvea;'  and  yot 
in  all  this  divtrbity  should  trace  a  harmony  and 
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eoDeateBatkm  that  wonlil  erideatly  fmrre  the 

Wisdom  thai  contrived,  the  Power  that  foriiRd, 

ami  the  Goodxyam  that  gave  a  living  piiociple 
zmi  htmA  of  life  to  all  thaie  ereatiireft>  were 

eadi  of  them  tha  attributes  of  aa  mFiaiTE  beimo. 


Chapter  VIII. 


AncImmu  dad  InUmcis.   BvMhse  MMtieaks* 


HimuBTO  in  oar  pfogriess  from  the  lowest  ani^ 

mals  upwards,  the  miiid  has  been  perpetually 
•obmeiged;  not  only  every  group,  but  every 
individual  that  we  have  had  occasion  to  consider, 
has  been  an  inhabitant  of  the  waters,  and  to  the 
great  body  of  which  a  fluid  medium  is  as  hec^ 
sary  to  life  and  action  as  an  aeiiai  one  is  to  a 
land  animal,  but  now  we  shall  be  permitted  to 

emerge  occasionally,  for  although  the  largest 
preportion  oi^the  animals  £(»rming  the  great  class 
we  f»e  now  to  adv^  to,  the  ilfollMm»,  are  also 
aquatic,  yet  still  a  very  considerable  number  of 
them  axe  terrestrial,  as  a  strcdl  abroad  will  soon 
ccmvince  us,  when  after  a  shower  we  iind  we  can 
ioarcdy  set  a  step  without  crushing  a  snail  or  a 
slug. 
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Tht  term  Moihman^  ww  titaqdoyed  hjr  LM 

to  designate  his  second  cImb  of  womis,^  which 
«efaMled  aU  th€  ibeU-fisb,  mad  amougrt  nd 

Molluscans  included  both  Radiaries,  Tunicaries, 
and  Wonwf  it  Uteraily  aignifi^  a  ant  or  waliMt, 
and  therefore  Beams  more  properly  appUed  to 
sbeU-fish,  than  to  animals  which  are  defined  m 
simple  and  naked.  As  now  understood,  it  stffl 
comprehends  a  very  wide  range  of  animal  lanoSi 
and  it  seems  difficult  to  describe  them  by  say 
character  commou  to  tham  all.  Their  Almighty 
Authw,  in  the  progress  of  his  woik  of  eetmOoa, 
linked  form  to  form  in  various  ways ;  he  not  ouiy 
made  an  animal  of  a  lower  grade  a  steppiBg* 

stone  tow  iiidi3  one  of  a  higher,  and  which  formed 
a  part  of  the  ascent  to  maa»  the  highest  of  aU^  kat 
as  the  ^mighty  wvik  proceeded,  he  threw  out  on  i 
each  side  coUateial  ibrms  that  ascend  by  a 
'diffesent  loate,  or  begin  one  to  a  diflnent  order 
of  beings.  And  this  circumstance  it  is  that  has 
opened  the  door  for  so  many  systems  and  tiiet 
diversity  of  sentiment  with  respect  to  the 
grouping  of  animals,  wUcfa  we  meet  wdth  in  Ae 
writings  of  the  most  eminent  naturaMsts.  Some 
proceed,  by  one  path  and  seme  by  asMiMr, 
though  the  object  of  all  is  the  same,  unless  some 
bias  irom  a  iavouiite  hypothesis  inler£aies  and 
diveffts  them  from  a  right  judgment. 
The  organization  of  the  animals  of  the  Class 

*  Molluica.  <  Vermes, 
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WBimm  jwit left,  em^wm  hvm  Men,  appoww  of  • 

kigiier  character  tkan  that  of  any  of  the  preceding 
oMi;  tnem  of  a  liMik  appeav ;  a  ii«rMiiB  gangliofi 
k  detected  between  the  month  and  aaus,  sending 
Mttm  tm  csach;  •  regokur  nepiralory  sjnstem  bjr 

means  of  gills  becomes  evident ;  but  still  the 

nanerous  cases  has  no  separate  existence,  but 
fioBM  a  branch  the  general  body«-4hiia  reseia* 
Uing'  a  plaiiil«— lipoBto  wiudi  it  cannot  dissoeiaie 
itself  and  become  an  independent  individual. 

Indted  wiMaweeaterllieClaiaof  MoUuscans, 
we  hnd  that  the  neamt  afflaities  of  the  Tuni- 
earie»  haivie  likewiae  ao  head,  aad  thia  ciftrnm* 
btance  a{^[)ears  to  have  induced  Lamarck  not 
•aljrtD  Mfiamte  them  fraan  the  elaia  as  anangad 

by  Cuvier,  but  also  his  whole  family  of  Iieadless 
MoUuacaiis,^  of  whkh  he  fonna  his  twe  Cl^^ 
Cirrlpedes^  and  Conchifers.^  The  absence  of  a 
head  isook  the  anuaals  of  the  bivalve  and 
maltiTalTe  shells,  is  certainly  a  circmnitanee 
whieh^  at  the  first  btafih,  appears  to  justify 
Ihwaepamioii  damcMf  from  the  otlrar-Mol* 
iuscans,  but  when  we  compare  other  characters, 
m  shall  iad  nmny  thai  are  cotomon  to  both» 
particularly  their  nervous  system^  which  is 
the  same  both  ia  the  Coachifafa  and  Molliia- 
cans  of  Lamarck  ;  jfor  neither  of  these  exhibit 

'  Mollusca  acephala,  •  Cirripeda, 

'  Conckijcra, 
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a  medolkry  ganglionic  chocd,  but  only  dispened 

gaiiglions  whidi  send  forth  the  requisite 
nerves ;  both  have  a  dooble  or  bilobed  maodiw 

gills  on  each  side,  and  a  heart  and  circulation. 
The  Cin^ipades  iodeed  seem  to  be  of  a  higher 
grade,  at  least  their  nervous  system  is  mm 
peiriect — ^since  they  have  a  longitudinal  spinal 
marrow  with  ganglions,  a  mouth  fiimished  with 
tOQtlied  jaws  disposed  by  pairs,  and  Jointed 
tendril-like  organs  about  the  mouth— and  ap- 
pioaclies  near  to  that  of  the  Annulose  animals,^ 
the  Cimdglafia  of  Latreille.  These,  therefore, 
may  be  considered  as  properly  entitled  to  tlie 
denomination  of  a  Class;  but  should  not  bs 
placed  at  a  distance  from  the  Crustaceans,  to 
which  Lamarck,  with  reason,  thinks  they  maki 
a  near  approach,  as  they  are  by  Cuvier  and 
Carus.  In  fact,  they  seem  to  have  little  to  do 
with  the .  bivalve  Molluscans,  except  in  bdng 
defended  by  more  than  one  shell,  and  haviog 
no  head. 

I  shall  now  mention  the  most  prominent  cha- 
racters of  those  shell-fish,  that  I  regard  as  strictly 

entitled  to  the  denomination  of  MolUiscam. 

Animal  soft,  without  articulations.  M^Uk 

bilobed,  enveloping  more  or  less  the  animal. 
GilU  varying.  A  heart  and  circulation.  No  m- 
duBary  chord  with  gangUem^  but  a  few  scatterad 
ganglions  from  which  issue  nerves  to  various 
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parts.'  JBmI^  commonly  defended  by  a  calcareous 

;     shell,  to  which  it  adheres  only  by  one  or  two 

points*  but  in  some  instances  it  is  externally 
naked,  and  has  an  internal  bone. 

The  Molluscans  may  be  divided  into  several 
fiimiKes,  and  those  of  Cnvier  are  mostly  natural, 
but  as  my  plan  has  been  to  ascend  from  the 
lowest  grade  of  animals  towards  the  highest,  I 
shall  reverse  this  order,  and  begin  my  observa- 
tbos  with  the  last  of  his  fieunilies,  or  more  pro- 
perly speaking  Orders,  excluding  for  the  present 
>  the  Cirr^ped^  <d  I^amarck,  or  most  of  the  ndultii- 
▼alves  of  Linn6,  as  leading  oflf  laterally  towards 
the  Cnu»tacean& 

His  first  order  he  calls  AeephaUs^  or  headless 
MoUuscans,  it  includes  all  the  bivalve  shells  of 
linn^,  with  the  addition  of  the  Pholads  or 
stoue- borers.^  Lamarck  has  divided  it  into  two 
sections,  which,  reigarding  it  as  a  Class,  are  with 
him  Orders;  the  first  is  liimuscular^  having  two 
attaching  muscles,  and  two  muscular  impres* 

sions ;  and  the  second  is  UuinLuscuIar,'  having 
only  one  such  muscle  with  one  impression.  With 
regard  to  their  habits  bxhA  economy,  the  bivalve 
Molluscans  may  also  be  divided  into  two  sec* 
tioQS,  the  ^si  of  which  may  consist  of  those 
that  inclose  themselves  either  in  a  cell  or  burrow, 
or  live  in  the  mud,  &c. ;  and  the  second  of  those 

•1  Phohu,  *  Conchifires  ^^yaires, 

*  C.  9iumopyair«». - 
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that  fix  tfaemeelTM  to  the  codoit  itones^  and  other 

substances,  by  means  of  a  Byssus^  which  they 
haTe  .the  fiMulty^affi^pmnin^-fton.  their  loot  or 

other  part,  or  by  a  tendiiioiis  llganicui  which  they 
{MOtroda  through  au  orifice  in  their  ahelL  . 


The  geuef al  habit  of  the  Jirst  family,  including 
a  TBst  wriet^  of  fbrniSf  seems  to  be  dwt  of 
and  hurrowingt  many  piercing  wood,  and  even 
nwk,  and  otheES  bumiwiiig  in  the  sand,  scmie* 
times  to  a  great  depth.  Thus  they  are  instmctii 
by  their  instinct  to  form-  a  oouTenimt  cell 
cfAer  habitation,  either  eonstantly  sabmc^ged, 
or  only  when  the  tide  visits  them,  in  which 
they  are  maUed.  to  firocufe  their  destined  Awd, 

of  what  nature  does  not  appear  to  have  been 
clearly  ascertained,  although  probably  auimat- 
cides,  introduced  when  they  faMfiire  the  water  ftr 
req>iration,  jiuay  form  a  principal  portion  of 
it,  js»  the  jxaijtmty  liaving  no  teeth  A>r  msstt 

cation,  require  a  kind  of  nutriment  for  whfeh 
it  18  not.  necessary ;  comparing  this  tribe  of 
aquatic  animals  with  ttose  of  the  anteeededt 
classes,  we  see  the  same  object  e^cted  by 
diffierent  means.  The  ^Umiked  p6Iype^  boildi 
a  house  of  matter  elaborated  in  its  own  stomach, 
while  the  diip-iborer'  pierces  wood,  and  As 
stone-borer  the  rocks,  and  the  razor-sheV 
burrows  deep  in  the  sand  with  the  same  view ; 
1  See  above,  p.  166.  n.  2.        «  Tit^ih.        '  SoteiL 
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and  Untti  each  ia  instructed  by  ite  OumMcimit 

Creator,  and  fitted  by  its  stiuctiire  and  organi- 
2atio0,  to  accosapUih  thi^  iateoded  puipose,  but 
by  dtfiiBrait  meaM  and  instrameiits. 

While  each  of  these  creature  haa  a  particular 
and  individaal  end  in  view,  in  ilsi  Bffwml  pto* 
caedings,  its  own  accommodaUoa  and  appropriate 
mstrimeDt  and  defence;  the  Ceeatcr,  wiio  haa 
gifted  them  accordingly,  makes  use  of  them  as 
inatrumentB*  which  by  their  combined  agency^ 
though  each,  as  it  were,  by  a  diUerent  pro- 
ceea,  aoeomplieh)  nraaUy  by  ekm  degreeB^  His 

geiierul  purposes.  This  object,  in  the  present 
inatanre,  well  as  iu  numcroas  others,  seems 
to  be  to  remove  obstacles  that  stand  in  the  way, 
and  prevcBt  certaiu  clianges  willed  by  Provi* 
dence,  in  tiie  sea*»lina  of  any  coantry,  tnm 
t^MSng  place.  Rocks  may  be  regarded  as  so 
many  manitidns  of  a  ooasty  which  psavent  the 
eiuuroachment  of  the  ocean,  but  nothing  can 
moce  eflEeetaaUy  prepare  the  way  for  the  removal 
o£  this  safeguard,  than  its  being,  as  it  were, 
luxaqr-'Gombed  by  numberlem  stone^berers,  that 
make  it  their  habitation,  thus  it  must  be  gra- 
dually rend^ed  weak/sr ;  till  it  is  no  longer  able 
to  resiBl  the  impetos  of  the  waves;  the  process 
ia  very  slow,  but  it  is  sure;  and  it  is  wortliy 
of  roneik,  by  what  a  seemingly  weak  orgaa 
most  of  these  animals  are  enabled  to  effect 
this  purpose,  a  fleshy  lbot|  strengthened  by  no 
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iDteroal  baae  or  gnaUd,  but  upon  which  they 
ciBui  turn  as  upon  a  fn^ot,  and  flo  in  due  twe 

efibct  their  destined  purpose. 

I  shaii  now  proceed  to  famiilL  aonoe  emrapliw 
of  the  manner  in  which  this  is  effected :  and  give 
an  acGoiinfc  of  aome  of  each  of  theae  tribal, 
beginning  with  those,  and  thef  aie  nmncms, 
that  make  the  burrows  in  the  sand  to  a  coasidfir' 
able  depth,  so  that  it  preseots  a  leaa  aoUd  mas 
to  the  action  of  the  waves.  . 

■ 

I  shall  fiist  call  the  zeader^s  attention  to  the 

proceeding  of  one  usually  denominated  the  razof- 
shelly  from  the  supposed  reaemblanoe  of  some  of 
the  species  to  that  inatniment;  m  safaetanoe  sad 
polour  they  are  often  like  the  human  nail,  and  as 
tbey»  as  wdl  as  the  st(me-borers»  are  stated  to 
emit  a  phosphoric  light,  and  also  are  eaten,  it 
seem^  to  me  most  probable  that  they  are  the 
animals  and  not  the  pholad  as  is  uimally  sap- 
posed,  which  the  Roman  naturalist  describes 
under  thc^  name  Ihctffie.^  These  animals  bomv 

in  the  sand,  sometimes  to  the  deptli  of  two  or 
three  feet,  and  never  quit  th^  burrow  unless  by 
force.  Poll  says  the  coUeetors  of  thma  sis 
accustomed  .to  pour  oil  upon  the  water,  which 
renders  it  quite  transparent  so  that,  they  can  dis- 
cern the  razor-fish  in  its  burrow  by  its  tubes 
which  are  exerted.  So  powerful  ase.its  strug* 
gles,  that,  though  they  wind  linen  about  their 

'  See  Appfindix,  note  23. 
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•tet»  Ihey  are  often  severely  wounded  by  the 

sharp  edges  of  their  shells.  The  animal  descends 
to  the  bottom  of  ite  burrow  when  the  tide  retires, 
and  there  remaiiw  till  its  return  when  it  rises 
again,  lii  order  to  take  it,  the  fishermen  are 
aocQStomed  to  cast  into  its  retreat — ^which  lilways 
remains  open  for  respiration,  and  which  is  indi-^ 
cated  by  a  little  jet  of  water — a  vcary  little  salt, 
this  probably  deceives  the  razor-fish  and  causes 
it  to  ascend,  thinking  the  tide  returned.  They 
Imry  themselyes  with  wonderful  celerity  by  the 
rapid  action  of  their  foot,  and  mount  again  by 
the  combined  actioni  of  that  part  and  their  smooth 
valves.  The  former  is  cylindrical  and  ends  in  a 
spherical  summit  of  larger  diameter  than  tb^ 
lestofthefoot.^ 

The  common  cockle^  is  also  a  borer.  Mn 
Osler^  in  a  very  interesting  paper  in  the  PkUoj 
'  sophical  Transactions  for  1826,  has  described 
the  way  in  which  they  bury  themselves.  The 
Ibot  of  the  cockle,  he  observes,  ii»  very  strong 
and  stiff,  and  is  the  instrument  by  which  they 
principally  perform  this  operation ;  but  to  looj^ 
at  it  wlien  unemployed,  we  cannot  readily  con? 
enve  how  it  can  make  a  burrow  capacious 

enough  for  so  large  a  shell.  Its  point,  indeed, 
is  S(did»  and  a  viscid  secretion  from  its  surface 
enables  it  t»  fix  itsdf  more  firmly  in  the  sand, 
but  tiiis  alone  is  not  sufficient  to  accomplish. this 

*  Plate  V.        1.  *  CatSum  eduk. 

VOL.  I.  R 
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purpose,  it  is  therefore  further  gifted  with  the 
power  of  distending  it  to  a  size,  nearly  equal- 
ling that  of  its  shell— but  how  is  this  effected! 
It  has  a  tube,  opening  just  within  the  mouth, 
which  oonveys  to  the  fiiot  the  water  by  which 
the  animal  is  enabled  to  distend  it — thus  the  size 
q£  the  boring  auger  becomes  so  nearly  equal  to 
that  of  the  shells,  that  the  solid  point  or  bit  first 
^teriug  the  sand,  in  time,  by  rotatory  mqtkwft 
often  v^>eated,  works  a  borrow  that  recdvei 
the  shelly  and  the  animal  is  buried  with  oolj 
the  extremity  of  its  siphon  emerging.  How  ad* 
mirable  is  this  contriyance  of  Divine  Wisdom 
to  enable  it  to  bury  its  shelit  whicli  it  coidd 
scarcely  otherwise  accomplish. 

We  easily  comprehend  the  use  of  tenestiial 
burrowing  auimals,  by  this  habit  they  not  only 
construct  a  habitation  for  themselves,  but  by  the 

mould  they  throw  out  they  help  to  fertilize  anil 
renew  the  soil ;  but  with  regard  to  the  aquatic 
burrowers  on  the  barren  sands,  which  the  tidei 
mbmerge,  we  only  see  one  end  answered,  tk 
welfare  of  the  individual  who  forms  them :  bul 
they  likewise  doubtless  answer  some  more 
general  purpose  connected  with  a  plan  of  Provir 
dence  which  daily  advances  towards  its  comple- 
tion, though  we  do  not  clearly  comprehend  what 
that  end  is.  I  was  once  conversing  with  a 
fisherman  of  a  village  on  the  N.  £L  coast  of 
Norfolk  on  the  subject  of  his  trade,  when 
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amongst  other  matters  he  observed,  that  from 
some  alteratioa  in  the  sands  of  that  coast  thQ 
nmnber  of  small  shell  fish  had  coDsideiably 
diminished  of  late  years,  which  being  the  prin- 
cipal food  of  soles  and  other  flat  fish  had  occa- 
sioned a  great  diminution  of  theni  also.  An 
over  abundance  of  burrowmg  biYi^ves  may 
undermine  the  beach  to  that  degree,  that  the 
sea  in  high  tides  and  stormy  weather  may  make 
such  a  breach  upon  it  as  may  carry  away,  or 
bury  too  deep,  a  large  proportion  of  these  sliell 
fish,  which  would  cause  the  fishes  to  leave  the 
'  coast  for  one  better  provided  with  food  for  them. 

No  animal  has  been  more  celebrated  lor.  the 
mischief  it  has  occasioned  as  a  Hmher^borer  than 
tiiat  of  which  I  shall  next  give  some  account. 
I  am  speaking  of  the  ahtp-mnm^  Though  the 
animal  of  some  of  the  land-shells,  as  the  snails/  do 
him  some  injury  in  his  garden,  man  seldom  suffers 
very  materially  from  their  ravages,  but  the  ship- 
worm,  where  it  gets  head,  does  him  incalculable 
injury :  destroying  piles  asfSeur  as  they  are  under 
the  water  and  every  thing  conslructed  of  timber 
that  is  placed  within  their  reach,  to  which  they 
are  as  injurious  as  the  boring  wood-louse  ;* 
they  even  attack  the  stoutest  vessels,  and  rendei: 
them  unfit  for  service.  > Their  object  however  is 
not  to  devour  the  timber,  but  with  the  same  view 
that  the  pholads  bore  into  the  rock,  to  make 

'  Teredo  navalis»        ^  Helix,        ^  Lvnnorm  terebrang*  . 
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for  themselves  a  cell  in  which  they  may  be  sale 
irom  their  enemies ;  their  food  is  probably  coq- 
▼eyed  to  them  in  the  sea  water*  These  animab 
cannot  exist  in  fresh  water,  they  pierce  the  wood 
by  means  of  what  Cams  calls  boring  shdls 
moved  by  a  double-bellied  muscle.  The  valves  of 
the  shdls  of  this  animal  are  emarginate  or  bilobed, 
both  lobes  are  beautifully  scored  at  the  margin, 
but  in  difl'erciit  directions,  the  furrows  in  one 
being  much  the  finest  and  receiving  those  of  the 
other.  Tlie  mode  in  which  these  animals  bore 
has  not  been  ascertained,  probably  it  is  by  the 
rotation  of  their  valves.  Sir  E.  Home  describes 
them  as  protruding  a  kind  of  proboscis  which 
has  a  vermiCQlar  motion,  and  which  he  supposes 
to  act  as  a  centre-bit  while  the  creature  is  boring. 
The  shells,  by  means  of  their  ridges,  piobaUy 
act,  like  those  of  the  pholads,  as  rasps.  They 
bore  in  the  direction  of  the  grain  of  the  timber, 
deviating  only  to  avoid  the  track  of  others; 

Various  are  the  animals  whose  function  it  is 
to  attack  substances  from  which  the  vitd 
principle  is  departed,  nor  are  tiiose,  we  see  in 
the  foregoing  instance,  which  are  submerged, 
always  exempted  from  this  law.  Fortunately 
the  aquatic  animals,  that  prey  upon  timber,  tail 
very  far  short  of  the  terrestrial  ones  in  their 
number  and  in  the  amount  of  the  damage  they 
occasion,  and  their  aversion  to  firesh  water  is  the 
safeguard  of  oui  bridges  and  other  buildings 
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that  9^  erected  upon  piles — did  an  aDimal,  with 

the  boring  powers  of  the  ship-worm,  enter  our 
rivers  and  abguud  there,  we  should  see  the  mag- 
aificent  bridges  that  so  much  adorn  our  metro- 
pidis  and  are  so  iudibpeusable  to  its  iuliabitants, 
gradually  go  to  ruin — ^the  vast  stones  with  which 
they  are  built  might  become  the  habitation  of 
pholads,  and  other  rock-borers»  and  the  cpm- 
municalion  between  the  two  sides  of  the  river 
greatly  interrupted.  But  a  merciful  Providence 
has  so  limited  the  instincts  of  the  different 
uuiiuals  it  has  created,  that  they  cannot  overstep 
a  certain  boundary,  nor  extend  their  ravages 
beyond  the  territory  assigned  to  them.  The  law 
laid  down  to  the  ship-worm  is  to  hastea  the 
decay  of  timber,  that  is  out  of  its  place,  and 
may  be  denominated  an  unsightly  encroachment 
upon  the  ocean — ^this  is  the  law  they  must  obey, 
aud  they  make  no  distinction,  whether  it  is  dis- 
owned by  all,  or  an  important  and  valuable  part 
of  man's  property.  Their  individual  objeci^  as 
has  been  stated  above,  is  their  own  benefit,  and 
they  neither  know  that  they  obey  a  law  of  God, 
or  injure  man,  but  the  Almighty  by  an  irresistible 
•agency  impels  them  to  it,  and  they  fulfil  the 
purposes  of  his  Providence,  at  the  same  time  that 
they  provide  for  their  own  welfare. 

The  history  of  none  of  the  boring  bivalves  is 
more  interesting  than  that  of  the  Pholads,  or 
stbne^borera.  These  animals  are  defended  by  two 
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yesy  £csigiie  shells  streagth^ed  iodeed  by  sup- 
plementary pieces,  and  rmgh  like  a  file,  inbaUted 
by  a  very  soft  aoimai  wiucli  appears  to  be  fur- 
nished with  no  organs  adapted  to  boring  so  haid 
a  substance  as  a  rock.  When  the  young  are 
disclosed  from  the  egg,  being  cast  upon  the  rock 
in  which  their  mother  resides,  they  bore  a  hole 
in  it  which  they  enlarge  daily,  and  which  thqr 
'never  leave,  uuless  compelled  by  force.  This 
bxAe  always  communicates  with  the  water»  and  is 

the  orifice  through  which  the  animal  exerts  its 
double  siphons ;  one  of  these  siphons  is  its  mooth 
and  the  other  its  anal  orifice.  Reaumur  made 
some  obsenratious  upon  their  mode  of  boringt  he 
says,  that  it  is  by  the  rotation  of  the  two  yalm 
of  their  shell  which  form  a  rasp,  and  contimiaiiy 
wear  away  the  rock  which  surrounds  tfaeoL 
The  surface  of  the  valves  of  the  shell  is  ridged 
longitudihally  and  transversely,  and  xough  with 
asperities  at  the  intersections  of  the  ridges  which 
seems  to  fit  it  for  such  an  office,  but  still  it  is 
usually  so  tender  and  friable,  that  one  would  not 
expect  it  could  act  upon  a  rock,  nor  could  it  be 
by  this  agency  that  they  first  make  an  aitry 
when  young,  or  bore  through  shells,  madreposes^ 
and  wood  as  they  are  said  to  do.  They  are 
stated  principally  to  select  calcareous  rocks  aud 
sometimes  hardened  clay,  which  seem  betttf 
adapted  to  the  nature  oi  their  shells.  Foli  says 
they  use  their  foot  as  an  augper  in  excavating 
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their  cryptB,  the  shell  revolvii^  upon  it  as  upon 
an  axis. 

Mr.  Osier,  in  the  memoir  b^oie  aUaded  to^ 

states  that  tlie  pholads  can   be  observed  to 

Imrmv  only  in  the  young  state :  and  that  they 

are  found  completely  buried  when  so  minute  as 
to  be  almost  invisible.  The  guiding  hand  q£ 
Pkovidenoe  excites  them  from  thdr  very  Inrth 
to  fix  themselves  by  their  pwited  loot,  to  erect 
their  shells^  and  giving  thcon  a  partial  Matory 
motioQ  which  employs  the  valves  alternately^ 
thus  to  enlarge  their  habitation,  and  tiiis  almost 
coiistiuitly,  since  the  rapidity  of  their  growth,  for 
the  first  few  weeks,  compds  them  to  act  peise* 
veringly  in  eflfecting  that  object,  for  the  raspings 
<tf  its  crypt  would  cl<^  the  animal  if  they  wefe 

left  in  it.  When  the  siphon  is  distended  with 
waler,  the  animal,  closing  the  oritiGes  of  its  tubes, 
tnddehly  retracts  them  :  thus  a  jet  of  water  is 
produced  which  is  prolonged  by  the  gradual 
shutting  of  the  valves,  and  clears  the  shell  and 
the  crypt. 

Tbete  is  another  &mily  of  bivalves  which 

bores  the  rocks,  tiie  species  of  which  are  in- 
Btmeted  by  their  Maker,  to  accomplish  their 
object  by  a  very  diflferent  proc^.  I  allude  to 
Lamarck's  family  of  Stane-eaim.^  This  feunily 

contains  only  two  genera,  removed  from  Veuus^ 

'  Les  Lilliojjkayen. 
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Hrliich  he  denomimteg  Saaiea»e,^  and 

tole^  the  habits  of  which  appear  to  be  the  same* 
M .  FleurianHle-Bellerae  has  described  the  pro* 

ceedings  of  a  species  found  in  great  numbers  in 
submarine  calcareous  rocks  near  BocheUe.  U 
Ihrei  like  the  pholads  in  crypts  within  the  rodi, 
but  as  the  crypt  is  not  circular,  it  is  clear 
it  cannot  be  prodnced  by  a  levohition  of  the 
animal  upon  its  foot ;  M.  de  BeUeme,  therefore, 
concluded  that  it  dissolved  the  stone  by  taasm 
of  a  phosphoric  acid  transuding  from  its  body. 
Some  have  thought,  that  did  the  animal  secrete 
such  an  add,  it  mnst  have  destioyed  its  shell, 
but  since  the  rock  round  the  crypt  is  found  to 
he  differently  coloured  from  the  iest>  for  a  iittie 
thickness,  and  the  animul  does  not  irequent  the 
argillaceous)  basaltic,  and  other  rocks  in  tlie 
Ticinity,  but  only  the  calcareous  ones,  M.  Bel* 
levue's  ofHuiou  is  rendered  not  improbable.  It 
is  soreiy  Tery  pdsrible  that  the  acid  may  be  is 
mixed  and  tempered  as  to  act  upon  the  rock 
and  not  upon  the  shell*  Mr.  Osier,  in  the 
memoir  lately  quoted,  brings  forward  some  very 
powerfiil  additional  arguments  which  conhrm 
diis  opinion.  The  species  which  he  obsmsd 
was  the  rugose  saxicuve.^  This  animal  fixei 
itself  by  a  byssus  fiom  the  foot,  and  thensfere 
•cannot  perform  a  rotatory  motion,  and  it  appears 

*  Siuitava.  *  Pelticola  *  Saxicava  rugosu. 
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li>  have  no  mechanical  means  of  excavating  its 
crypt— it  caa  act  solely  upoa  the  calcareous  part 
of  the  loeks  it  perforatee — for  these  and  other 
reasons,  Mr.  Osier  is  of  the  same  opioioa  wiUi 
M*  deBeUeme. 

Poli  has  described  a  ^one*boring  bivalve» 
hdMffug  to  the  wmmde  genus,  which  perfcmtes 
marble,  each  iuiiabiling  a  separate  crypt,  ge- 
nenlly  as  large  as  the  shell,  and  which  he  thinks 
they  enlarge  by  friction  and  rotatory  motion. 
The  pillars  of  the  temple  of  Seiapis  at  Puteoli 

WWPB  perforated  by  these  iiuimals  at  the  height 
of  iorty-six  leet  above  the  sea,  whence  it  is  pro- 
bable they  were  so  perforated  before  they  wave 
carried  there.^ 

When  we  compare  the  proceedings  cf  these 
four  kinds  of  boring  or  burrowing  MoUiiscans, 
abate  described,  with  their  forms,  we  shall  find 
in  them  a  particular  adaptation  of  means  to  au 
mL  In  the  ship^worm,  whose  pmrince  is  to 
penetrate  into  submerged  timber  and  there  to 
tske  its  abode,  we  find  the  anterior  part  of  the 
body  armed  with  two  shelly  valves,  moved  by 
strong  muscles,  which  cut  and  rasp  tbe  sub* 
stance  upon  which  they  act,  so  that  it  probably 
begins  its  labour  as  soon  as  it  is  born,  intro- 
dneing  its  narrow  body,  defended  at  the  other 
extremity  also  by  shell,  into  the  timber  soitened 

'  Poll,  ii.  215. 
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by  the  wttter,  and  slowly  inemMring  ils  etffi 

as  its  dimensioos  increase — in  this  case  the  moat 
powierfiil  action  menm  to  be  at  the  anterior  end, 
ihniigh  asabted,  it  may  be,  by  some  motkm  at 
the  poalcarior.  This  kind  of  action  appean  best 
suited  to  its  slender  body. 

Let  na  next  enamine  the  pholada,  all  the 
genuine  ones  are  rough  like  a  rasp,  strengthened 
near  the  base  with  aoceaaory  valToa  and  a  thick 
interior  margin,  indicating  that  here  is  the  great 
action,  and  here  it  is  that  the  foot  xeYolvea^  thufi 
maintaining  a  rotatory  motion,  caunng  the  iralm 
to  act  as  files  upon  the  walls  of  its  crypt  and  thus 
to  enhurge  it  when  necsestary;  perhaps  this 
action  may  also  be  connected  with  its  respiratioa 


11119 

riment;  it  is  probably  Tery  dow  and 


gradual,  so  as  not  to  injure  the  frail  apex  of 
itaahdla. 

In  another  rock- borer,  of  a  form  not  suited  to 
effect  an  ecBBavation  by  a  rotatory  motion,  the 
deficiency,  we  see,  is  compensated  for,  and  it 
eflfidcts  its  puipoae  by  employing  chemical  agenqr 
lyhen  its  crypt  becomes  too  small  for  it. 

The  sand-boring  razor-shell  aboYe  described, 
would  be  impeded  by  a  rough  rii^,  in  excavathig 
its  deep  burrow,  its  valves  theretitfe  are  smooth 
«nd  polished,  and  its  body  Tery  natrow,  and 
consequently  meets  with  less  resistance  in  its 
motion  either  upwards  or  downwards — while  the 
cockles  which  do  not  bore  to  a  great  depth  are 
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diiere&Uy  cooaixucted  and  piooeed  in  a  dUffierm 

* 

We  next  come  to  those  biTalves  which  fix 
tbem^lves  to  the  xocks,  or  in  other  secure 
stotioDS»  by  means  of  a  BjfmOf  wiiioh  is  iisnally 
farmed  of  brown  silken  threads,  intertwined  like 
vool»  spun  from  the  fiwt  <Mf  the  animal,  Ibnned 
irom  a  slimy  Huid  furnished  by  a  gland  situated 
aader  its  base.  Poli  says^  with  respect  to  the 
byssus  of  muscles,  which  have  all  of  them  this 
&cttity»  that  it  is  of  the  same  stmcture  with  bair, 
and  that,  at  the  extremities,  it  is  furnished  with 
little  cups  or  sucker^  by  which  it  adheres  so 
irady,  that  the  muscles  can  only  be  drawn  fiwi 
the  water  in  great  bunches.  Some  species  are 
entiitiy  enyeloped  with  this  snbstance.  These 
'  provisions  evidently  indicate  design  and  Creative 
Wisdom. 

The  giant  CLmp-shelk^  belonging  to  the  bi- 
muscular  section,  sometimes  Horn  feet  in  length 
and  weighing  more  than  five  hundred  pounds, 
suspend  their  vast  bulk  by  means  of  a  strong 
byssus :  below  the  hinge  is  a  large  opening, 
tiirough  which  the  animal  passes  a  bundle  of 
tendinous  fibres,  by  which  it  is  suspraded  to  the 
rocks  however  large  and  weighty  its  shells,  and 
thus  it  is  enabled  to  fix  itself  securely,  wherover 
its  instinct  directs  it. 

'  Triiame  Qig^u* 
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These  aoimale  afe  said  to  be  taken  by  msM 

of  a  long  pole,  which  is  introduced  between  the 
Talves  of  tbeir  abelle  wbau  opeci;  tbey  imae*' 
diately  close  them,  and  will  not  quit  their  holi, 
tiU  tliey  are  lauded.  Thay  are  a  principal  arti- 
cle of  food  in  the  Moluccas,  espedally  the  young 
ones,  which  may  be  kept  alive  a  loiig  time. 

The  wing'skeU  ^  belongmg  to  the  mumuscobr 
section,  has  long  been  celebrated,  on  more  than 
xme  aocoont,  firom  a  very  eariy  period*  Thej 
are  called  wiag-shelis,  or  iin-shelis,  because  tbey 
are  shaped  somewhat  like  a  wing  or  fin^  their 
Latin  name  (Pinna)  is  supposed  to  have  been 
givea  them  because  of  their  resemblance  to  the 
phimes  which  the  Eoinan  soldiers  wore  in  their 
helmets.  They  are  sometimes  very  large,  somB 
are  said  to  measure  three  feel  in  tength :  thm 
substance  dillers  from  tliat  of  most  shells,  bemg 
of  a  fibrous  structure,  and  they  appear  to  be 
formed  of  transverse  imbri(^Ued  laminae,  they 
are  also  semi-transparent  and  very  thin.  Their 
byssus  has  been  lonii,  celebrated,  for  it  is  men- 
tioned by  Aristotle.^  Its  Creator  has  provided 
this  animal,  as  we  learn  from  Poll,  with  a  pair 
of  bifid  mUsdes  with  which  it  spins  this  sub- 
stance, which  emerges  from  the  shell  opposite 
the  hinge;  like  the  thread  of  the  muscle  it 
terminates  in  a  sucker,  and  with  it  the  animal 

'  Pinna,  '  See  Appendix,  note  24. 
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adhered  to  die  rockB  and  otiber  bodies  which  it 

meets  with  at  the  bottom  of  the  sea,  and  thus 
brare  the  agilatien  of  the  wate».  They 
Mldbm  change  their  station,  but  they  can  unfix 
their  byssus,  if  any  circumstance  renders  such 
chUQge  imperatiye.  In  Sicily  and  Calabria  this 
byssus,  \vhich  is  very  silky,  is  manufactured  into 
MnffB,  stockings,  and  glomes,  which  are  very  fine 
aad  warm,  but  it  will  take  no  dye ;  artkles  com- 
posed  of  it  are  yery-dear,  and  the  mannfactiiie 
is  fast  declining.  Aristotle  observed  a  little 
QraetaeepuB  animal  within  the  valves  of  the  wing- 
shell,  which  he  thought  was  necessary  to  its 
existence.   Pliny  says  it  is  always  accompanied 

by  a  companion,  the  P muolhei  es  or  Phmophylax, 
that  wh&a  the  Pinna  opens  its  shell,  a  number 
•f  small  fish  boldly  enter,  and  when  it  is  full, 
the  crab  gives  the  blind  animal  notice  by  a 
riight  bite,  who  immediately  closes  his  shell,  and 
assigns  a  pcnrtion  of  the  prey  to  his  little  useful 
companion.  Small  Crustaceans  indeed,  both 
crabs  and  shrimps,  certainly  do  find  their  way 
not  only  into  the  shells  of  the.  Pinna,  bat  into 
those  of  muscles  and  whilks,^  but  their  object 
.  is  to  defend  themselves,  'especially  when  their 
crust  is  soft,  and  not  to  tell  the  Pinna  when  to 
close  its  doors  upon  its  prey ;  for  its  Ibod  is  the 
tea  water  or  the  animalcules  it  contains. 

1  Bmsdnum, 
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Many  other  bivalves,  which  I  need  not  particu- 
Luue.»pm«bya«igwithtbeirlbot.  Singuiariti* 
timt  the  same  office  shoald  be  assigned  to  OYgam 
io  ditferently  situated  iu  dittereut  animate.  The 
wpimii&n/lM  of  the  tilk-wonii,  and  other  epinning 
motha  are  in  the  mouthy  those  of  tlie  spider  ia  its 
imilj  and  thoae  of  Tarioos  8hell*fith  in  their  ybo€; 
ia  the  lirst  case,  il*  we  consider  the  vfii  ious  pur- 
poaea  to  which  caterpiUan  apply  the  fieu^ttlty  of 
spinning,  we  see  the  importance  of  its  being 
under  the  dtiectbn  of  the  eye  of  the  anioaal : 

and  even  in  the  case  of  the  spider,  the  eye 
diieeta  the  animal  in  it#  course  to  form  its  con*^ 
centric  circles,  and  the  thread  follows  it;  and  the 
same  is  the  case  whan  it  spins  the  rays  that 
trareiw  Ha  web ;  and  when  it  descends  from  a 
height  the  same  takes  place.  But  the  foot  is 
the  only  organ  that  is  ao  situated  in  biTalTe 
shells,  as  to  throw  forth  a  thread  that  will  go 
&ui  of  the  ahell,  where  it  is  wanted  for  use. 

Of  all  this  tribe  of  shells  none  are  more  beau- 
tiful, both  aa  to  theit  fimn,  painting,  and  sculp- 
ture, than  what  are  called  Mscallop  shells,  or  Comb 
aheUa^  fiom  theur  resemblance,  as  to  the  scoring 

of  the  upper  valve,  to  that  instrument.  These 
may  be  regarded  as,  in  some  d^ee,  analogues 
of  the  butterflies  amongst  insects,  and  their  fly- 
ing as  it  were,  on  the  surface  of  the  water,  as 

^  Pecten, 
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we  ahftU  mm  see,  increases  tlie  rawmblance. 

There  is^  however,  a  diflereiice  between  the  Con- 
dylopes  or  aiinnloie  animab  and  the  M oUiiacaius, 
which  must  strike  every  examiner,  the  latter 
canacA  be  called  symmetrical  aiiimaLi»  while  in 

the  former  the  most  perfect  syiiunetry,  both  as  to 
number  of  parts,  and  their  structure,  general 
form,  sculpture  and  painting,  prevails;  in  tfie 
latter  this  general  symmetry  seems  to  obtain  ; 
in  the  bimmBeular  bivalves,  indeed,  the  two  sheila 
are  generally  symmetrical  both  in  form,  size,  and 
senlptme,  but  this  does  not  invariably  take  place. 
In  many  of  the  utmimsculars  the  upper,  shell 
diffieis  firom  the  mader,  either  in  sise  or  other 
particulars;  in  the  escallop  shells  it  is  much 
flatter  and  more  ornamented  as  to  adoaring; 
and  m  the  animal  itself  it  is  not  a  general 
principle  that  each  part  shall  have  its  counter* 
part,  or,  if  single,  that  the  two  sides  shall 
eKactly  correspond.  This  furnishes  some  addi- 
tion to  the  other  proofs  of  the  snperiority  of 
the  Insect  over  the  MoUuscan  tribes;  symmetry, 
especially  of  the  external  organs  and  parts, 
distinguishes  all  the  higher  classes  from  man 
downwards;  but  is  continued  in  the  inverts* 
brate  sub-kingdom  no  further  than  the  Condy- 
lopea^  when  it  is  interrupted  or  altogether 
ceases.  It  must  be  observed,  however,  that 
ia  the  animal  of  the  univalves^  a  beginning  of 
symmetrical  organs  appears  in  the  tentacles, 
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which  are  in  paira  mutually  comspondiAg,  a  \ 

circumstauce  not  discoverable  in  the  bivalves. 
.  The  escallop  sheila  were  considered  by  Uaxab 
as  belonp^inp^  to  the  same  genus  with  the  oyster, 
which  he  regarded  as  a  kind  of  rustic  tribe 
belonging  to  it ;  but  they  not  only  differ  widely 
in  their  shells,  but  also  in  tlie  animal  they  can-  j 
fain.  The  mantle  of  the  former  is  stated  to  be 
composed  of  two  large  membranes  surrouuded 
with  long  white  hairs,  and  with  pedunculated 
eyes :  whence  Poli  denominated  the  animal  of 
this  shell  Argms but  Uiese  assuredly  93k  ost 
real  ^es^  but  probably  eye-like  organs  or  tai- 
tacks,  usefol  to  the  anunal,  perhaps,  as  oxigans  of 
investigation  and  prehension,  but  not  of  vision. 
Lamarck,  who  does  not,  im  loeOf  mention  ttua 
formation  of  the  animal  of  the  escallop  shells, 
observes  that  the  Spmdjf  U^  have  the  margin  of  the 
mantle  furnished  with  two  rows  of  tentacidar 
threads,  a  structure  that  seems  to  indicate  some 
investigating  office  or  prehensory  function  tcAr 
dent  in  that  part,  perhaps  like  the  tentacles  of 
the  polypes  they  may  seize  animalcules.  The 
animal  of  the  oyster  has  nothing  akin  to  this,  a 
sufficient  proof,  added  to  their  very  dilFerMl 
shells,  that  they  belong  to  different  genera. 

The  French  call  these  shdls  pelerines  or 
pilgrims,  they  are  also  in  catholic  countries* 
especially  in  Spain  and  Portugal,  called  shells  of 
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St*  James^  because  the  pilgrims  to  the  fthrine  of 
St.  James  of  CompoBteiia,  in  Gralicia,  were 
accustomed  to  ornament  thdr  cloak  and  hat 

with  them* 

I  shall  next  make  some  obsermdons  upoii  the 

bivalve  just  mentioned,  the  oyster,  which  of  all 
sheU-fish,  though  it  is  one  of  the  radest  and  least 
sightly,  has  from  every  age  been  mosC  in  request, 
as  a  fatoiirite  article  of  food.  This  gift  of  Provi^ 

dence  is  widely  dispersed,  being  found  on  tlie 
coasts  of  Eorope,  Asia,  and  Africa;  those  that 
ISfequent  our  own  are  reckoned  the  best  of  all. 
They  are  not  a  roving  animal,  but  when  they 
'leave  the  matrix,  they  fix  tbemsdYes  to 
rocks  or  any  substance  that  fails  in  tlieir  way, 
which  they  seldom  quit.  Like  other  MoUoseans^ 
tliey  are  hermaphrodites,  and  are  stated  by 
Poll,  the  great  luminary  of  cbnchology,  to  con- 
tain 1,200,000  eggs,  so  that  a  single  oyster  might 
give  burth  to  12,000.  barrels!  1  Provideace  has 
thus  taken  care  that  the  demands  made  upon 
them  to  gratify  the  appetite  of  his  creature  man, 
shall  not  annihilate  the  race.  These  also  arfe 
the  only  shell-fish  that  man  has  thought  it  worth 
his  while  to  cultivate,  by  keeping  them  in  cer- 
tain pits  formed  for  the  purpose,  called  amongst 
us  beis^  and  to  which  the  salt  water  is  admitted 
only  at  high  tides :  and  in  these  the  green  oysters 
are  said  to  be  produced ;  marine  plants  of  tfaeft 
colour,  the  growth  of  which  is  favoured  by  the 
vol..  I.  s 
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tranquillity  of  the  water  in  these  tanks,  generate 
a  vast  number  of  seminifonn  germes,  which 
wtering  the  fhelki  of  the  oysters  when  they 
open  them  to  take  their  food — so  it  is  stated— 
tttain  them  with  their  own  hoe* 

They  have  other  enemies  besides  man :  who- 
eerer  has  observed  their  shells  will  often  see  them 
quite  covered  with  a  small  kind  of  sea-acorns.^  | 
It  is  related  also  that  certain  crabs  get  into  their 
sheUs»  first  introducfai^  a  pieoe  of  stone  to  binder 
them  from  shutting,  but  tliis  is  probably  iabu- 
hms;  they  may»  however^  when  the  oysters 
open  their  shells  to  receive  the  sea-water,  enter 
them  as  they  do  those  of  the  muscles  and  the 
wing-shcU,  either  for  pretectien  or  tea  the  sske 
of  food.   It  is  observed  that  the  oyster  defends 
itself  against  introsive  enemies  hy  squirdog 
upon  them  with  force  water  kept  in  reserve  ift 
their  shells;  they  keep  oat  those  that  attempt 
pierce  their  shells  to  get  at  them,  by  thiek^oS 
them  in  the  part  attacked. 

I  shaU  next  give  some  aoeeiust  of  a  bivaiie 
that  has  interested  mankind  from  a  very  early 
poriod  of  history^  on  account  of  the  valuable  gsm 
that  it  produces,  and  which  is  frequently  SMO* 
tioned  in  Uoiy  Scripture.  The  Supreme  JBeingi 
in  his  goodness  and  attention  to  the  wants  and 
tastes  of  his  principal  creature,  has  not  n^lected 
to  furnish  hdm  with  various  articles- for  omameo^ 
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tB  vdl  as  for  use :  and  the  most  valuable  of  all 
pofifiessions,  the  kiiigdom  of  grace  ia  the  heart, 
is  symbolized  by  a  pettrl  of  gieat  price ;  and 
thoQgli  the  apostle  charged  iemales  not  to  adorn 
themfielyes  wM  gold  or  pemrh^  bui  witA  good 
works,  the  meaning  of  the  passage  is,  that  the 
kite  should  have  their  Jirst  attration,  not  to 
toMd  absolutely  the  me  of  the  fanner— they 
I  are  to  adorn  themselves  not  so  much  with  gold 
or  peaife  as  with  good  works— which  ought  to 
be  the  object  of  their  most  sedulous  care« 

The  annnal  that  pvoducoB  pearb  the.greair 
est  abundance,  of  the  purest  nature,  and  of  the 
highest  value,  was  by  Iinn6  classed  with  the 
moseles,^  bat  Lamarck  has  fcrmed  it  into  ft 
distinct  genus  which  he  names  M€l&3iig:rim* 
.  hat  this  ooantry  it  is  ustiaily  called  the  pearl* 
oyster.  It  inhabits  the  Persian  Gulf,  the 
coasts  of  CeyloQjr  the.  sea  of  New  UoUandt  th^ 
Oidf  of  Mexico,  and  the  coasts  of  Japan.  -  It 
attains  periection  no  where  but  in  the  equate- 
iM^seas,  but  the  peail  flriiery  ia  the  island  of 
Ceylon  is  the  most  celebrated  and  pcodiictive^; 
it  is  on  the  west  coast,  off  the  bay  of  CS(Midatch)r, 
yfhere  the  country  is  very  seuftdy  and  nearly 
without  inhabitants,  but  on .  these  iK^casioos 
a  populons  toli^n,  with  many  streets  a  mile  long, 
appears  to  have  suddenly  started  up.  The 
oj^Bter  bedS  'Or  banks  extend  over  a  space  thirty 

•   *  MytUus  margariliferus. 
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miles  long  by  twenty-four  broad.  The  twentieth 
of  February  is  generally  the  day  of  rendezvouB 
for  the  fishermen.  The  fishery  is  commonly 
rented  by  a  single  indrndual^  who  is  allowed  to 
employ  150  boats  for  thiity  days,  there  are 
about  0000  boatmen  and  attendants.  Hie 

oysters  vary  in  their  qualities  according  to  the 
nature  of  the  ground  to  which  they  are  attached; 
and  also  in  their  number,  by  the  acticm  of 
the  tides  and  other  circumstances;  those  at 
the  greatest  depth  produce  the  lai^est  pearis, 
which  are  situate^!  in  the  fleshy  part  near  the 
hinge.  Pearls  consist  of  concentric  coats  of  the 
same  substance  as  tliat  which  Ibrms  the  mother- 
of-pearl  of  the  shell ;  they  are  produced  by  die 
extravasation  of  a  lapidifying  fluid,  secreted  in 
ifae  organs  of  the  animal  and  filtered  by  its 
glands.  For  one  pearl  that  is  found  perfectly 
round  and  detached  between  the  membranes  of 
the  mantle,  hundreds  of  irregular  ones  occur 
attached  to  the  mother-of-pearl  like  so  many 
wiui» :  they  are  sometimes  so  numerous  that  the 
animal  cannot  shut  its  shell,  and  so  perishes. 
The  pearl  is  a  formation  forced  upon  the  animal 
\>y  some  annoying  substance  in  its  shell,  wiiich 
it  coren  with  mother-of-pearl,  as  the  bees  do 
intrusive  wasps  with  wax,  to  iix  it  or  hinder  it 
from  affecting  them,  by  putridity,  &c.  Sir  E. 
Home  is  of  opinion  that  the  abortive  eggs  of  the 
animal  are  the  nucleus  upon  which  the  pearl  is 
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formed,  and  he  has.  made  it  very  probable  that 

this  is  often  or  generally  the  case,  but  still  the 
proc^  just  mentioDed  may  take  place  when 
accidental  substances  are  introduced,  and  pro- 
duce the  warty  excrescences»  and  sometimes 
loofie  misshapen  peails. 

The  diving  tackle  consists  of  a  large  stone 
apstpended  by  a  rope  with  a  strong  loop  above 

the  stone  to  rectiive  one  foot  of  llic  diver,  and 
haying  also  a  £dyip*knot>  and  a  basket  formed  of 
a  hoop  and  network  which  receives  the  other 
foot.  VV  lieu  he  has  fixed  himself  in  this  tackle 
and  is  duly  prepared,  he  holds  his  nostrils  with 
one  hand,  and  pulling  the  running-knot  with 
tjae  other,  instantly  descends — when  he  reaches 
the  bottom  he  disengages  his  foot  from  the 
atone,  which,  is  immediately  drawn  up  to  be 
i^eady  fiwr  the  next  diver.  He  at  Uie  bottom, 
throws  himself  on  his  face  and  collects  every; 
thing  he  can  lay  hold  of  into  the  basket — ^when 
ready  to  ascend  he  jerks  the  rope  and  is  speedily 
hauled  up»  and  working  himsdf  up  the  rope  he 
arrives  at  the  ^arfac^ '  sooHtier  than  the  laden 
baakeL  A  minute  and  half  or  two  minutes  are 
the  utnlost  any  diver  remains  under  water.  The 
ahark-charmers  form  a  necessary  part  of  the 
isompimy » by  their  incantationis  they  are  supposed 
to  possess  the  power  of  preventing  these  voracious 
fishes  £rom  attacking  the  divers,  and  they  will 
not  descend,  without  their  attendance ;  where  the 
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bed  it  rich  the  direr  oftm  oollecto  IM  ^ffiUm 

at  ^ne  dip,  but  sometimes  not  more  than  five/ 
It  is  said  that  a  siogle  diy^  wiU>  ia  one  day, 
oftea  hfing  up  from  1000  to-4000  oyfltm.- 

From  the  simple  circumstance  that  Provi- 
dence  has  instructed  this  «aaiiiial»  which  tmaak 
eject  from  its  shell  those  substances,  whether 
formed  within  itself »  or  that  hare  .accidentally 
entered,  to  encase  them  in  the  precious  sab- 
stance  which  it  is  empowered  to  secrete^  what 
a  rast  fimd  of  ornament  to  deek  the  most  lovdy 
part  of  the  creation,  and  having  no  parallel  in 
any  gem  that  the  earth  produces*  is  prondeiL 

The  pearls  obtained  from  other  shell-fish  vary 
in  colour — those  from  the  wing^^heli  are  brown, 
And  those  from  the  fresh-water  muscles  greenishv 
but  sometimes  they  are  yellow,  pink,  bluish,  and 
some  are  even  Uack  f  these  last  aie  r&ty  im 
and  dear.  ^ 

Otb€r  bivalves  fix  themselves  by  a  tendinoos 
ligament  to  the  rocks.  In  one  geni»,^  in  tbfi 
upper  valve  near  the  hinge,  is  an  apatme, 
closed  by  a  kind  of  operculum  formed  at  the 
dilated  extremity  of  an  intenial  muscle*  it  is  by 
this  operculum  that  the  animal  fixes  itself.  Is 
anoiheri  related  to  the  last,^  the  beak  oi'  the  lower 
valve  turns  up,  oveiiianging  in  some  degree 
the  upper  valve ;  in  this  beak  is  a  notch  or  aper- 

*  Malte-Brun,  Oeot/r.  in.  22.5.       '  Anomia,  Pl.  V.  Fig.  2, 3. 

•  Terebralula,  Pl.  V.  Fiu.  4. 
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tare  through  wkich  the  fixing  tendon  paases; 

afibrding  an  adtniiable  instance  of  variation 
in  the  means  of  attaining  the  same  end^  when 

circumstances  require  it.  It  was  necessary 
that  the  valves  should  not  be  revei:sed,  a  tendon 
tlnmgfa  the  lower  valve  seonres  this  in  the 
first  of  these  animals ;  but  in  the  second,  where 
the  0veriHUiglng  beak  wonld  interfere  with 
this  purpose,  the  tendon  issues  from  the  beak 
itself,  so  as  to  enable  the  animal  still  to  fix 
itself  with  the  proper  valve  downwards.  In  the 
^namia  the  valve  takes  the  form  of  the  sub- 
atanee  it  is  fixed  tow 

Wlio  wmdd  think  that  theie  headless  ammals» 

unprovided  with  orgiuis  that  indiccite  any  of 
the  higher  senses,  as  sight,  smell,  and  heahng, 
and  apparenfiy  fitted  wilii  no  other  means  of 
motion  than  those  of  opening  and  shutting  the 
▼alves  of  their  shells,  or  travelling  very  ' slowly 
for  a  few  inches,  should  yet  be  able  not  only  to 
leap  and  use  other  motions,  but  occasiooally  to 
sail  gaily  on  the  surface  of  the  ocean';  but, 
however  improbable  this  may  seem,  it  has  been 
profed  to  be  the  ease  by  the  evidenoe  of  eye** 
witnesses  of  the  fiict. 

The  common  cockle,^  Poli  says,  can  not  only, 
by  means  of  its  foot  turn  round,  or  to  either 
side,  but  even  take  a  good  leap.   The  Trigons,^ 

*  Cardium  edule.  *  TriifOiiicu 
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nearly  related  to  the  cockle,  are  mosdy  ftwsils 
hat  there  is  oa^  leoeot  apecieay  fouod  oa  tlie 
ooMt  of  New  Holland)  called  originally,  fim 
the  pearly  lustre  of  the  inside  of  its  abeUsy  tk 
pearl  trigon,^  a  name  changed,  witheot  noM^ 
by  Lamarck.  Tbia,  wbicb  was  originally  takeu 
by  LeBueor  and  since  by  Capt.  King;  was  mm 
recently  brought  from  thence  by  Mr.  Setchbury, 
wbo  toid  me,  that  diey  would  leap  orar  Ae 
gunwhale  of  a  boat  iu  which  he  was,  to  the 
height  of  above  Am  inches.  The  fiwyt  of  tiik 
animal  is  bent  at  an  acute  angle,  so,  as  upoi 
pressure,  to  form  a  very  elastic  organ/. and  that 
of  the  cockle  is  nearly  the  same. 

Those  elegant  shells  .the  Pectens,  or  comb- 
shells,  have  long  been  odebnited  for  thai 
motions.  Pliay  says,  probably  meaoing  these 
aheUs,  that  they  leap  and  flutter  out  <tf  llie 
water,  and  dive.  D'Argenville  relates,  that 
when  they  are  on  shore,  they  regain  the  water 
by  opening  the  Talves  of  tlieir  shells  as  wide 
aa  they  can  and  then  shutting  them  bnskly» 

by  which  they  acquire  sutiicient  elasticity  to 
xise  three  or  fionr  inchea,  and  thus  proceed  till 
they  accomplish  their  object.  Most  probaWy 
the  foot  assists  in  producing  these  leaps*  Their 
progression  in  the  water  is  described  as  very 
ditlerent ;  when  they  rise  to  the  surface— but  the 

*  T,  margarilacea,  •  Plate  V.  Fio.  5. 
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mems  by  which  they  do  this  has  not  been 
dearly  expiaiaed — they  siipport  themselves  half 
xatAiv  water.  They  next  open  their  shells,  to 
which  they  communicate  such  a  vibratioa,  that 
Uwy  ficqiiiie  a  yery  brisk  movement  from  right 
to  kft,  which  enables  them,  as  it  were,  to  run 
open  the  water* 

Tlie.  tulip-shell/  wlieu  it  walks,  if  I  may  so 
^)eak,  opens  and  shuts  its  valves,  and  at  the 
same  time  lengthens  and  shortens  its  foot, 
which  seems  to  indicate  a  connection,  qt  action, 
between  the  former  and  the  latter  organs, 
similar  to  what  has  been  observed  to  take  place 
m  insects,  and'  perhaps  points  out  some  analogy 
between  the  valves  of  the  shell  and  the  upper 
wings,  or  elytra  ct  insects,  and  the  mantle  and 
their  under  wings. 

Bose  states,  that  the  animals  of  the  genus 
Venus,  in  calm  weather,  may  be  seen  sailing 
on  the  surface  of  the  waters,  using  one  of  their 
valves  as  a  boat  and  the  other  as  a  sail.  As 
these  are  usually  rather  heavy  shells,  they 
must  l)e  furnished  with  some  means  of  rendering 
themselves  lighter  than  the  water.  Pliny,  of 
old,  mentions  shells  dedicated  to  Venus,  which 
sail  and  oppose  their  concave  part  to  the  wind* 

Thns  we  see  the  Creator  has  given  even  to 
theae  apparently  stupid  and  inactive  creatures 
means  of  enjoyment,  that  every  one  is  not  aware 

1  niUua. 
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of ;  and  powers  of  locomotion,  of  wliicb,  at  first 
fiigiiit»  they  leem  iucapable. 

I  might  enlaiige  here  <m  the  adnuntMe  con* 
triyauce  and  vafiety  observable  in  the  hinge,  as 
it  is  called,  by  means  of  which  the  animab  are 
enabled  to  open  aod  shut  the  vaives  of  their 
shells;  upon  the  sculpture  and  colouiB  that 
distinguish  many  oi'  them,  particulaiiy  amongst 
the  uninnisciilan,  but  this  chapter  is  already 
too  long,  and  enough  has  been  said  to  prove 
that  they  haTC  in  no  reqiect  been  neglected 

or  overlooked  by  the  Almighty  Being  who  willed 
th^  esuAtence,  and  who  is  ever  watchM  over 
the  creatures  of  his  hand,  to  provide  them  widi 
all  things  necessary  for  their  being,  consistently 
vith  the  ends  he  created  them  to  serve* 


Chaptbe  IX. 
FuMciians  and  Jmiimcis.    Ufdvalve  MuUmcam* 

Tas  Univalve  shells  of  the  Swedish  naturalist, 
a  tem  adopted  from  Aristode's  Momthyra,  are 
next  to  be  considered ;  these,  with  the  multivalve 
CkUans,  form  the  OasiropodSj  or  shell-fish  using 
their  belly  for  a  leg,  of  Cuvier;  and  with  the 
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cutde-figh  and  nautUas  tribe  constitute  Lamarck's 

Class  of  Molluscans.  The  latter  author  divides 
his  Class  into  five  orders,  four  of  which  belong 
to  the  tribe  I  am  conridmng. 

1.  Pteropods  (wing-footed);  furnished  with 
oifpsas  <mly  for  swimming  and  sailing.^ 

2.  Gastropods  (belly -footed) ;  body  straight, 

never  spirally  convolved;  a  muscular  foot  for 
creeping  und^  th^  belly. 

3.  Trcbchelipods  (neck-footed) ;  greatest  part  of 
the  body  spirally  convolved;  always  inhabiting 
a  Bpirivalve  shell;  foot  free,  attached  to  the 
neck,  fomed  for  oreejung. 

4.  Hetet  opods  (diverse-footed) ;  no  coronet  of 
arms;  no  subventrai,  or  subjugular  foot;  fins, 
one  or  more,  not  dii^rased  in  pairs,* 

As  the  Cephalopods,  forming  Lamarck's  fourth 
Otiet^  may  be  regarded  rather  as  constituting  a 
larger  division  or  Sub-class  of  the  IMolliiscans, 
than  an  Order,  I  shall  consider  them  in  a  sepa- 
rate chapter. 

1 .  Proceeding  from  one  of  the  above  Orders  to 
another,  I  diall  select  such  individuals,  belong- 
ing to  it,  as  appear  to  exemplify  the  great  attri- 
butes of  their  Creator,  either  in  their  structure, 
forms,  habits,  or  instincts.  The  animals  of  the 
Jii'Mt  Order,  like  the  long  celebrated  Argonaut 
and  Nautilus,  enliven  the  sur&ce  of  the  ocean 

• 

>  FX.ATE  V.  Fio.  6|  7.  *  Fig.  8. 
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in  fine  weather,  wbere  they  ateer  th^  little 

barks  throiii?h,  between,  and  over  its  fluctuating 
wme^  and  spread  their  membraiiaua  sails  to  the 
soft  breathing  of  the  zephyrs. 

Oue  ol  the  most  noted  animals  of  the  tribe  is 
known  by  the  appellation  of  the  Boreal  Clio, 
which,  like  the  jelly-fish,  has  a  gelatinous  body, 
is  defended  by  no  aheU»  and  affiiirds  food  to  the 
whales  and  other  fishes^  as  well  as  to  the  sea- 
birds.  This  animal  is  abundant  m  places  that 
suit  it,  and  appears  only  during  th^  waimesi 
hoort  of  the  day.on  the  surface. 

Other  genera  of  this  Order  are  covered  by 
a  shell  or  shells.  Of  this  kind  is  the  genus 
HyalcBa^  so  named  from  its  semi-transparent 
shell,  which  wears  the  appearance  of  a  bivalve 
with  soldered  Tdlyes,  the  upp^  one  bring  the 
largest;  this  difference  of  size  of  the  seeming 
valves  canses  an  aperture  through  which  the 
aninial  sends  forth  two  large  yellow  and  violet 
wings,  or  sails,  rounded  and  divided  at  theic 
summit  into  three  lobes.  The  head  in  this  genus 
is  almost  evanescent,  so  that  both  shell  and  head 
exhibit  an  easy  transition  fiom  the  acephalous  or 
bivalve  Molluscans  to  those  which  have  a  heed. 
When  its  wings  or  sails  are  unfolded  it  moves 
with  great  velocity  on  the  surfeu^e  of  the  sea. 
The  animals  of  this  Order,  both  from  the  beau- 
tiful cplouring  of  their  hlmy  sails  or  wings,  and 
from  their  number  and  symmetry,  are  better 
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entitled  to  tlie  appellation  of  the  butterflies  of  the 
ocean,  than  the  escallop  shells  which  have  some- 
times been  so  called.  The  manfte  of  the  biyalves 
becomes  an  organ  of  very  diflerent  use  in  the 
Pteropoda;  Hoc  they»  haying  no  means  of  fixing 
themselves  like  most  of  the  bivalves,  float  con- 
tinnally  in  the  ocean;  to  compensate  for  this 
want,  as  in  innumerable  other  instances,  their 
Creator  has  given  them  the  power  of  expanding 
this  organ  as  a  sail,  both  for  motion  and  to  give 
some  direction  to  their  course;  it  is  attached 
to  the  month  or  neck>  and  is  c<mnected  in 
some  species  with  their  respiration.  Nothing 
certain  is  known  with  respect  to  their  food : 
probably  they  absorb  the  animalcules  swarming 
in  the  sea-water. 

2*  The  series  of  Oasiropods  begins  with  ani* 
mals  that  have  no  shell,  amongst  which  the  most 
remarkable  seem  to  be  the  Set/iUaa  and  the  Te- 
thys,  both  known  to  Linnfe,  and  by  him  described. 
The  former  is  an  oblong  gelatinous  animaiy  late- 
rally compressed,  elevated  above  in  the  middle, 
where  it  has  two  pair  of  membranous  wings  or 
fins.  Its  inferior  surface  is  hollowed  ont  longi- 
tudinally, by  means  of  which,  and  its  tentacles, 
it  can  embrace  the  stems  of  the  fuci  or  sea- 
wrack,  the  flowers  of  which  it  eats.  It  is  des- 
cribed as  moving  very  slowly  in  the  water  by 
bending  its  extremities.  It  swims  on  the  surfece 
when  the  weath^  is  calm,  but  adheres  to  the 
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floating  fiici  when  the  8ea  »  agitated,  so  that  the 
kindness  and  foresight  of  its  Maker — ^by  giTing 
it  wings,  ior  independent  motioi,  and  meani  to 
adhere  to  the  fuci,  when  support  is  necessary  to 
it»  Qit  it  takes  its  food — has  thus  prcmded  amply 
for  its  enjoyment  and  sustenance.  The  great 
peculiarity  of  the  latter*  the  T^hys,  is  a  mantle 
which  extends  above  and  beyond  the  head,  hks 
that  of  some  marine  goddess,  concealing  it  en* 
tirdy,  and  fofrming  an  ample  reil,  ftinged  'or 

undulated  at  its  margin.  By  the  help  of  this 
veil  they  elevate  themselves  to  the  surface,  and 
probably  sail  on  the  watefs.  This  anhnal  k 
nearly  related  to  the  Laplysia^  a  kind  of  sea-slug, 
like  which  it  liws  in  nmddy  places,  and  ejects 
a  black  fluid ;  it  is  very  fetid,  and  its  flesh  is  - 
poisonons.  It  only  rises  to  the  surface  in  the 
hot  season. 

I  shall  next  notice  a  tribe  of  Gastropods, 
which  at  fimt  sight,  considering  the  nnmber  of 
pieces  of  which  their  shelly  covering  is  composed, 
seems  to  belong  to  the  multivalves,  amongst 

which  Liruie  has  placed  it.  It  will  be  readily 
perceived  that  I  am  speaking  of  the  Chiton^  or 
coat^of-mail  shell,  but  when  the  animal  that  it 
covers  is  examined,  it  will  be  found  that,  not- 
withstanding its  mnltivalve  shdl»  it  leally  be- 
longs to  the  Gastropods. 

These  animals  are  generally  found  under  stones, 
sometimes  they  adhere  to  the  sorfhce  of  rocks,  and 
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somelhiiefl  conceal  themsdveB  in  their  fiisurai : 

they  oiten  traverse  vast  ti^acts  ol  ocean  iixed  to  the 
keels  o£  fihipBy  like  some  of  the  limpets  they  fix 
themselves  a  good  way  out  of  the  water,  so  as 
ooly  to  be  wetted  whea  the  tide  is  up,  and  some* 
times  above  high  water  mark*  Poli  says  that 
when  they  resist  wy  attempt  to  force  them  fiom 
tbeir  station^  they  expel  the  air  and  water  on  all 

sides  and  produce  a  vacuum,  so  that  it  is  very 
diiiicult  to  overcome  the  pressure  of  the  atmos- 
phere ;  and  Mr.  FremUy,  who  had  an  oppor- 
tuiiity  of  studying  their  habits  on  the  coast  of 
Chili,  stales  thai  when  not  appreheneire  of  danger 
their  attachment  is  very  slight,  and  by  pushing 
them  gendy  they  will  easily  slide  from  the  aar^ 
face  to  which  they  are  attached,  but  if  a  direct 
attempt  is  madye  to  uniix  them  by  force,  they 
win  part  with  a  pordmi  of  Iheur  sbdis  sooner 
than  let  go  their  hold. 

Wkin  we  connder  that  these  animals  9te  not 
only  often  exposed  to  the  violent  action  of  the 
waves,  but  also  to  the  attack  of  countless 
AwwifwiMWj  we  see  abundant  reason  for  the  coat 
of  mail  with  which  their  Creator  has  covered 
theAi.  Even  the  fleshy  or  cartilaginous  mai^, 
or  zone,  as  my  lamented  liicnd  the  Rev.  Lans- 
down  Guildingi  in  his  admirable  memoir  on  this 
tribe,  denominated  it,  is  defended  sometimes  by 
scales,  spines,  and  bristles,  at  others  rough  with 
numerous  little  bony  tubercles;  it  is  also  de- 
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scribed  as  in  general  fringed,  so  that  when  the 

aniiruil  attaches  itself  to  a  rock  or  stone,  it  is 
altogether  calculated,  by  the  applicatioii  of  the 
pioae  part  of  its  body,  to  produce  a  vacuum. 
The  wing-ftheU  and  other  bivalves  that  suspend 
themselves  by  a  byssus,  are  siifficiently  pro- 
tected by  their  sbdls  from .  the  attack  of  their 
enemies,  withont  so  complete  an  adhesion  -of  tiM 
body  as  is  necessary  for  the  coat-of-inail  shell. 
Mr.  Gnildii^,  who  had  excellent  qpportunities  tt 
observation,  informs  us  that  these  animals  are 
night-feeders,  remaining  stationiury  as  abova^ 
during  the  day;  reasoning  from  analogy  ht 
suspects  they  feed  on  marine  plants,  the  sea- 
wrack,  &c.  These  creatures  slide  along  vwy 
.  slowly,  if  accidentally  reversed,  they  recover  a 
prone  position  by  the  violent  motions  of  the  liga« 
mmit  or  zone  that  surrounds  them,  and  if  alaraMd 
they  sometimes  roll  themselves  up  like  woodiice. 

Lamal*ck  proceeds  immediately  from  the  OU- 
tonidaus  to  the  Patellidans  or  Limpets,*  which 
also  fix  themselves  so  firmly  to  the  took,  that  il 
requires  considerable  force  to  separate  them,  and 
sometimes  in  such  numbers  that  their  surface 
seems  quite  covered  by  them*  The  transitiss 
from  the  former  tribe  to  this,  with  no  intermediate  i 
links,  seems  at  first  sight  violent,  and  their  riglit  | 
to  be  associated  in  the  same  family  rather  pro- 

*  Patella. 
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Mfnatictl :  -prolMlfly  intermediate  gpecies  will 

coxoe  to  light  which  will  reader  this  point 

more  evident  then  the  sheil  of  theee  animeiii 

iq^pears  to  indicate. 

Wilh  i^geid  to  tlieir  ftonctioiie  and  the  part 
assigned  to  them  in  the  great  plan  of  creation, 
Uttb  19  luiowu  \  probably,  £rom  th^  numbers  in 
floiae  purts,  they  may  help  to'  soften  the  roclcs, 
so  that  they  may,  at  some  destined  hour^  yield 
mfm  readily  to  the  fotce  of  the  winds  and-  waves  ? 

thus  tlicy  may  be  enunicrated  amongst  the  in- 

stnunenta  which  the  Creator  employs  to  e£Gaot 
his  purposes,  and  such  dianges  in  die  coast  of 
any  country,  as  he  wills  shall  take  place. 

They  affibid  a  beautiM  instance  of  the  gradual* 
progress  of  Creative  Wisdom  from  form  to  form; 
If  die  student  of  the  tribe  looks  with  inqoiring 
eye  at  a  collection  of  the  Patellidans,  or  limpets, 
in  the  flattest  and  most.d^ressed  of  them^  he  will 
find  na-«nall  resemUance  to  one  of  the  valves  of 
a  bivalve  shell,  he  will  soon,  however,  discover  a 
{Honmience  in  it,  the  first  tendency  towards  the 

q>iral  con\olution,  a  fittle  removed  from  its  een- 
tae^  which  will  prove  to  him  that  it  belongs  to  a 
very  difibfent  tribe ;  looking  again  at  others  that 
are  more  elevated  and  conical,^  he  will  see  the 
same-praninence  or  beak  fanning  a  more  strik- 
ing feature,  and  ascertaining  these  shells  to  be 
univalves,  he  will  find,  upon  a  comparison  of 

^  Umbrella  indices  *  Patella  vulgata. 
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thim  with  tlie  MriV  die  nul»^  or  tba  {Nui* 

vinkle/  that  this  umbo  or  knob  its  analogous  lo 

the  vfiral  part  of  those  ahell0>  es  he  will  «ee  vfm 

examining  one  of  the  bonnet-limpets,*  in  which 
he  will  detect  an  ioeipieat  decunreii  ^fi^^i  pas- 
sing  from  this  by  one  of  the  chambered-limpets,' 
it  will  lead  him  to  the  oentidaiiSy  or  U^«ahdi% 
fifom  which  the  rood  is  diieel  to  the  aea-ear;^ 
and  by  another^  he  arrives  almost  immedi^t^y 
at  the  periwinklea  and  aoaahL  If  he  chanoe  to 
examine  further  betwoea  the  liippets  aad  the 
wheUu,*  lie  will  find  anothor  op»  aheU,*  which 
forms  the  path  to  the  latter  genus.  If  once 
more  his  eye  happena  to  ohiefve  a  aheU  ahooit 

open*"  but  with  the  sides  a  little  turned  in,  he 
will  aee  fitiU  another  load  leadiiig  by  the  dqplM^ 

to  the  elegant  tribe  of  cowries.^*    It  is  by  this 

road  thsLt  I  ^marnk  traTaia  to  them*     Aoain^  hA 

may  perhaps  be  shewn,  preserved  in  spiritS) 
an  animal  who^e  respiratory  oridce  is  carered 
by  a  nmnd  ahidd— tiua  is  the  sea-sfaig,'*  aa 
animal  famous  for  Pliny  s  legend  of  its 
Qoalities.  whose  head  leaebibles  a  hate,  wbidb 
leads  from  the  Patellidans  towards  the  conuopn 
shig  of  our  gardens.^  To  the  birelTes  tfam 

1  Nrritay  Neriimaf  &c.         ^  Helix, 

*  Turbo.  «  Filemm  mmMWB^^ 


*  CrepkhJa.  ^  HaUoiui.      ?  CaiyptrM 

•  Buccinum,  9  Concholepas  peruvieaui. 

1^  Laplysia  depilans,  Limax* 
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MeniB  to  be  alto  a  foad  from  this  central  group, 
by  a  Korwegian  shell  described  by  Miiiler  as  aa 
aaomalkiiis  apeeiea  of  limpet^  bat  which  by 
Lamarck  is  considered  to  be  a  bivalve.^  The 
hmm  yahe  in  thia  genus  is  bo  thin  that  MttUer 

overlookcd.it;  by  it  tlic  amiiial  adheres  to  marine 

bodies— the  upper  valve,  like  the  Fatdbh  ia 
sak^onical  with  a  prominent  yertex,  and  the 

two  valves  are  not  connected  by  a  hinge. 

A  doe  coDfltdmratton  ist  aU  these  eircttmstanoes, 
of  tills  radiation,  as  it  were,  from  a  typical  form 
as  a  centre,  by  various  roads  towards  difierent 
Gibes,  seems  to  prove,  and  the  observation  is  con- 
firmed by  iacts  in  other  departments  of  nature, 
that  the  world  of  animals,  aa  wdl  as  that  of 
heavenly  bodies,  consists  of  numerous  systems 
each,  so  to  speak,  widi  its  central  orb,  and  all 

concatenated,  and  revolving  as  it  were  wheel 
within  wheel,  and  all  tending  towards  or  biaiich- 
ing  from  a  common  centre.  It  seems,  in  the 
present  instance,  taking  the  group  expressed  by 
JPelfUa  of  Linn6  as  the  common  centre,  that 
from  fhence,  though  by  different  and  diverging 
mates,  we  may  arrive  at  almost  eveiy  moUuacan 
group  or  tribe. 

The  MoUttseans  that  we  have  hitherto  been 
considering,  with  the  exception  of  the  herbi* 
voroua  chitons,  derive  their  nutriment  from  the 

1  Orbicula  Norw^ica* 
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sea  water  itself,  either  from  animalcules  or  other 
mariiie  substances  reqaonng  only  absorptioD^  but 
the  Gastropods  that  we  are  nest  to  notice  ^ 
upon  more  solid  Ibod,  and  such  as  cannot  be 
digested  withflut  a  more  powerful  action  upon  it 
Of  this  description  are  the  dippers*  which  are 
fiimished  with  a  singular  organ  or  gizsani  tfatt 

proves  their  predaceous  or  carnivorous  habits; 
the  remaining  genera  are  herbivorous,  but  as 
they  exhibit  no  very  interesting  traits  I  Mi 
proceed  to  the  next  Order. 

■ 

»  -V 

The  Trachelipads,  constituting  Lnniai  ck's third 
Order  of  M oUuscans,  may  be  divided  into  those 
that  are  hcrhivormts,  and  those  that  are  caT- 
nivorous,  the  iirst  having  no  respiratory  siphoDi 
with  which  the  othm«  are  fbrmshed. 

The  herbivorous  Trachelipods  may  be  sub- 
divided into  terrestrial  and  aqnaiie^  and  tke 
latter  into  those  that  inhabit  fresh  water  or  salt. 
It  is  not  known  that  any  of  the  predaceoos  onea 
are  terrestrtal.  The  terrestrial  ones  not  ooljr 
devour  the  leaves  and  stems  of  plants,  but  some 
also  attack  their  roats^  one  species,  defended  by 
an  operculum  or  mouth-cover,  devours  those  of 
the  violet/  Others  of  this  tribe  ate  found  on 
trees,  under  moss,  or  fccdinc^  on  the  lichens; 
the  shells  of  some  of  these  are  what  are  called 
tnrrited*  or  long  and  slender,  with  spiral  wliirh 

1  Bulla.         <  Cyclo$toma  elegans,         '  ClausilitL 
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lawbbliiig^  io  minialnie,'  a  lofty  tower  with  a 
ffiral  staircase  winding  round  it.  By  this  atte- 
JDOialied  fltroctiue  their  motions*  in  their  close 

letreats,  are  less  impeded.  As  it  is  iii  tiiis  tribe 
of  uniTfiUvee  that  the  organ  just  mentioned,  the 
spifmlMif  or  moath-pieoey  first  makes  its  ap* 
pearaace,  xt  will  not  be  improper  here  to  give 
some  account  of  iL  . 

If  we  survey  the  various  tribes  of  siieil-bearing 
animals  we  find  them  defended  firom  the  injuria 
or  attacks,  to  which  their  situation  exposes  them 
by  various  expedients^  ail  of  them  indicating 
iViwer  and  Wisdom  in  their  contrivance  and 
lounation,  and  Goodness  in  their  end.  These 
snimals  themselves  .all  hare  a  soft  body  fur- 
uished  with  organs  of  different  kinds,  suited  to 
their  station  and  purposes.  Those  that  are 
below  them  in  the  scale,  especially  the  naked 
Polypes,  and  gelaiinous  iiadiaries,  are  stiU  more 
fiailand  evanescent,  but  their  organization  is  so 
iuierior,  that  it  ia  probably  less  subject  to  de-^ 
rongement  firom  exiemal  accidents,  or  InjnrieB 
are  sooner  remedied,  than  in  tliut  of  tlie  shell-fish 
r-which,  unless  they  were  clad  in  some  kind  of 
mail,  woidd  probably  soon  perish «  Accordingly 
we  find  some  protected  by  a  multlYaive  tubular 
ahell/  the  inhabitant  protrading  its  organs  at  the 
summit,  vviueh  is  defended  by  an  operculum  cqu- 
iisting  of  more  than  a  single  piece — in  others^ 

>  Balanu^i.    Tubicuwlla,  ^ 
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ftlto»  tha  iImU  ni  maltinlvc^  bat  the  Mnmri'pi^ 

trudes  itself  at  the  sides,  and  has  no  operculum, 

ing  of  two  fihii^ 

open  at  one  or  two  ends,  and  these  seek  fuilhar 
pfotactioti  either  fay  burying  themadwi  m  (he 
sand  or  pecforating  the  rocks,  or  by  suqpendiog 
thenuielTee  by  a  byasue;  atheni«  Bgahi,  whki 
only  open  their  shells  at  certain  times,  as  the 
oyster,  fix  themad?  es  to  any  conveuient  mb- 
rtance.  To  tibese  ioeceed  athei%  whoee  theUh 
transversely  divided  into  many  pieces,^  but  yet, 
takira  toaothfir»  it  fimns  a  siiudo  tbIw  iiBotBGtiK 
the  back  of  a  gastropod,  or  slug-like  animal, 
which  for  fiirther  prolectiaii,  when  it  ia  not  vm- 
ing,  and  to  mpply  the  place  of  a  lower  valre, 
fastens  itself  to  a  rock  or  other  substance. 

With  the  PateUidans  begin  the  undivided  vfr 
valve  shells,  which  like  the  preceding  animals 
peotect  their  lower  iide  by  fizing  thoaiebn 

to  the  rocks ;  the  sea-ears,^  which  are  still  more 
epen,  have  recourse  to  a  similar  node  of  pro- 
tecting themaelTOS,  they  preserre  a  ooaiiiniii>> 
cation  with  the  atmosphere  or  water  without 
eleYflttng  their  ahdiB»  by  meen  of  a  line  <tf 

apertures,  under  the  thickest  margin  near  tlie 
apex ;  these  apertures  begin  wlm  the  aaunil 
ie  young  near  the  spire,  and  as  it  grows  it  stops 
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up  oub  and  flpaM  anodwr,  as  its  acemioas^  ti^ 
quire.  I  have  a  very  iaige  spGcimen,  in  which 
tiim  m  taMM  of  eighHwi  apertoreBi  and  all 

but  six  are  stopped  up.    If  we  turn  our  eyes 

ftaad  thfiio  ta  the  BttGcimdaa  or  Whelk  Iribe^ 
WB  Vie  amok  bjran  open  Pariman  dndl,  whieh 

bX  tiist  sight  seems  like  a  limpet/  but  upou  in- 
qaiif  WB  find  that  it  ia  daftoodad  by  an  apevea* 
lam,  tlie  plan  of  protection  being  here  changed, 
«nd»  inatead  of  an  nndflr^^iahre^  or  a  roekynumi- 
tion^  it  to  closed  by  a  broad  plate,  whieh  soma 
peculiarly  in  its  stnieture  and  organization 
dooblkn  reqidmd;  from  thia  hy.JPwpMm  and 
Monomvs  to  the  true  JBuccinum^  the  mouth 

and  tba  openmliiniiiith  it. 

-If  we  examine  the  eonimon  periwinkle,  Ife 
find  the  mouth  of  its  shell  closed  by  a  horny 
ctgau  callad  the  which  to  attached  to  the 
Soot  or  rather  neck,  by  its  convex  or  lower  sur- 
tnDB,  aittmg  oft  a  snb-tnangolar  flat  space  spi- 
rally convoluted;  this  is  the  operculum,  and  if 
cflMnined  oB  either  side  will  be  found  to  be  also 
spirally  convoluted,  proving  that  it  to  formed  by 
the  part  on  which  it  sits.  When  the  animal  ex- 
panda  its  hat  Sat  oeeplng,  the  opercohun  to 
retracted  within  the  shelly  so  as  to  be  quite  out 
ef  the  way.  If  wecacamiDie  tfaeopercolaof  other 
sliells,  we  shall  ilnd  that  the  majority  of  them 

'  finutkiticnnt 
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have  tba  saioe  9ifimk  cmfigMntiontmeed  btthiir 

the  upper  and  low^  snrfibce.  In  most  that  I.hm 
aeen  the  interrals  of  the  whirls  increase  in  width» 
as  the  spireB  of  the  ahdls  Aq  tma  the  faaiia.ti 
t)m  motttli.  In  the  top-aheU^  the  whirls  ajce 
peifbdly  n^gulsr  and  neariy  eqnWirtaiil»  .Ttngr 

vary  much  in  thickness ;  I  liave  one  three-fourths 

of  an  innh  th  if*k-  while  thoSfi  of  thft  tOD-shfiU 

and  periwinkle  are  yery  thin.   In  aoine  of  tlw 

thkk.  oaea»  on  the  under  aide  the  convolutions 
aie  Tery'  coBCfo^  and  aametimeB  elevalad  ia^ 

concentrical  ridges.  Some  uadeiueath  have  a 
ffm^  of  jobtuse^devauonst  mul  joany  aie  Mgli 
with  minute  tuberdeck  As  to  snbftonce  some  are 
homyt  while  .others  resemble  the  shell;  others 
aie  homy  externally  and  ahelly  internally.  If 
these  iormations  on  the  under  bide,  as  in  the 
eommon  periwinkle*  lepfeaent  the  shape  <tf  the 

part  of  the  neck  to  which  they  are  attached, 
as  they  most  .probably  da»  it  mmt  act  the  part 
of  a  mould,  upon  which  the  qpereulnm  is  fmnd 
from  its  mucus,  and  increa^d  as  the  apertius 
enlargpQs. 

.  Lamarck  is  of  opiuiuu  that  the  shell  of  uDi* 
▼alves  is  formed  m  a  similar  way  npon  Aemeir 
of  the  animal,  which  in  the  Muriees  or  rock- 
shells,  and  other  tribes  distinguisbed  by  spines 
OK  tubercles,  has  certain  fleshy  processes  irUoh 
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produce  lliose  spines,  &c.  and  is  witfidrawn 
when  tliey  have,  aoquiced  coniiatenca  eoougk 
not  to  bend  wfim  ^xm  left  to  tbemoelTBS.  Other 
caadMlogktey  particulady  oae  of  the  .luott  emi* 
vmst  €f  oar  tUMfi,  Poli,  think  that  me  ahdh  of 
univalves  are  <urgaoized  bodies^  and  produce- 
th«ir  ojMitea  as  TegetaUoa  do  thm  priokl^  he 
says  also  that  their  shells  coutain  ceiiuiar  mam- 

In  the  progress  of  a  shell  8  growth,  as  new  spines 
an  fiormed  old  ones  diop  ofi;  how  this  is  eflfocted 
seems  not  to  be  accounted  for  by  either  hypo- 
tibemi'-Hil  ia  aaalogouay  hoiroTer,  in  a  great  de- 
gree, to  what  was  mentioned  above  with  regard 
tQ  the  holea  in  the  shell  of  the  sea*eeri  only  that 
with  tiiem  an  old  .  hole  is  stopped  up,  when  a 
new  one  is  formed.  All  that  can  be  said  on  the 
aobject  is  that  the  8nimal»  institieted  by  Provi- 
dence, as  new  process^  are  formed  and  a  new 
whirl  of  ita  aheU  completed,  is  enabled  to  throw 
off  by  a  solvent,  or  some  other  means  unascer- 
tained, theae  that  an  no  longer  wanted. 

It  is  observable  that  the  terrestrial  univalves,* 
of  this  Older,  are'neyc^  ainied  with  spines,  tuber- 
cles, or  other  elevations,  but  exhibit  generally  a 
levigated  shell.  As  they  move  about  usnidly 
amongst  bushes,  under  moss,  or  in  grass,  the 
object  of  the  GreatiM:  in  this  structure  was  pro- 

^  H^Uxf  See, 
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WUj  thai  thdr  nw^flw  nrighl  aot  be  lapeM 

by  any  roughness  of  their  shell. 

Mr.  E.  W.  Brayley,  ia  a  vary  iDgaaioBak  mi^ 
mmt,  m  the  Zoological  Jeemal,  htm  euuleeM, 
wkh  considerable  strength  of  arguaxeaty  Uiat  tbe 
nefeeUe  black  Douitik  in  tfao  xuMier  trnnrtiinliii  of 
snails,  though  he  allows  they  may  be  their  ana- 
l0giioa» afeaolxoaleyeft;  bist tbo Ro¥« Qoiid* 
ing,  in  a  subsequent  part  of  the  same  Joanml 
states,  that  the  large  strombs  of  the  Cwibbftan 
oea  lurra  oyoo  fonialiod  with  via  and  pupilf 
similar  to  those  of  birda  and  reptiles — that  they 
bare  aloe  a  Titieooa  and  aqnoooa  bmneort  mk 

a  black  pigment,  wliicli  certainly  prove  tliem 

to  be  real  eyeft — their  organ  of  heahng,  be 
thought,  wat  Ukewioe  distinct  The  aywrios  tSm 
are  said  to  have  eyes  e^^lubiting  both  iris  and 
pupil,  as  have  some  Tolntsa.^ 

Giving  these  facts  their  due  weighty  I  think 
we  may  canclnde  that  tiniy  so  i?illftdv  oyos  'Of 
snails,  are  real  though  imperfect  visual  organs. 
It  appears  to  be  the  plan  of  the  Croator/ 

■ 

 to  awend 

From  smail  beginning*  to  a  gkmous^d* 

An  organ  is,  as  it  weie»  sketched  out,  in  thelovait 

animaly  as  for  instance^  a  nervous  system,  which 
keeps  dereloping  and  improving  till  it  is  bioogbt 


to  its  acme  in  the  highest ;  iirst  we  find  in  the 
1  VQUtaetkmiea,VhMyh1fto.Ua, 
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where  dispersed;  then  the  next  foriu  is  a  nervous 
ooUar  xmnd  tliaoBflDiilmiis:  n<rigt  disMnfid,  flun- 

glioiis ;  then  a  ganglionic  chord ;  and  so  on  till 

weamva  at  a  xcgukur  beam  and  ipiaal  manaw 
incased  in  a  vertebml  column*  WemaywiArm^ 
iQii  thfirelore  coDidiidfi.  that  the  ^q^^  q£  iruuiui* 
iribeii  firat  planted,  would  be  a  nun  Tudimmt, 
tbaugh  sufficient  for  the  animal's  parposeSy  and 
poflMung  few  of  the  cshaiaclm 
arrived  at  ita  most  pedect  ibrm ;  these  it  keeps 
Msquiring,  aa  it  beoonea  men  detdoped,  or  to 
avoid  miscuaception  from  nibbling  critics,  the 
Qreator  kaepa  glnng  it  mate  and  mote  peEfidol 
sight  till  he  brings  it  forth,  in  all  its  glory,  in 
the  higheit  animals. 

The  most  common  in  tliis  country  of  these  her- 
bivorous  Trachelipods»  is  the  gaxdea-snail,^  but 
the  species  whose  history  has  been  most  copioosly 
lelatedt  is  that  called  in  1^'rance  the  Mscargot^ 
which,  flioogh  slated  to  htm  been  originally 
unported  into  this  country,  now  m  some 

parts  of  Sony  and  ether  soothem  coontiea.  I 
shall  begin  by  giving  some  account  of  their 
economical  and  then  of  their  physical  history. 

On  the  continent,  especially  in  France,  this 
large  anail,  which  is  more  than  double  the  siae  of 

our  garden  one,  is  used  as  an  article  of  food,  and 

though  said  not  to  be  easy  of  digestion,  is  very 

'  HmUx  horUnsU*  '  H,  Pomatia. 
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in  the  winter,  when  tbey  sure  tiyberJiatijQgy  £Uid 
«OTered  with  their  Isniporary  cslcatemm  jofos^ 
culuukf  wiiidi  fails  off  in  tlie  spring*  iior 
mam  apt>ear  to  hme  fiittenad  theie  snaib*  in 
places  appropriated  Ibr  tixat  purpose*  Piiny 
jDMBotiDitt  levenl  sorts  that  were  kept  Mporate^ 

and  amongst  others  white  ones  that  were  found  in 
the  Dajghbonrhood  of  BietL  The  lUyxian  eaeib 
he  describes  as  the  largest;  the  African  as 
prolific;  othera  ixom  Soietam,  in  iJm 
Neapolitan  territory,  as  the  noblest  and  beet : 
he  speaks  oi  some  as  attaining^  to  so  eaormoui 
a  siae^  that  their  shells  would  co^putain  eighty 
pieces  of  money  of  the. common  curre&cj.^ 
Brugui^res,  to  whom  cmichalogy  is  under  Tery 
great  obUgations,  is  of  opinion  tiiat,  by  cultiva- 
tion, the  several  species  of  snails  might  be 
brought  to  a  much  greater  size,  and  furnish  on 
abmidant^  wholesome,  and  even  delicate  ?|timent, 
Tliere  is  no  reason  why  the  species  of  this  genus, 
which  feed  on  Tegetabto  sabstanees^  should  not 
be  as  palatable  as  the  oyster  or  periwinkle. 

Snails,  in  general,  are  hermaphrodites,  as 
mate  both  setes  in  the  same  individual :  this  is 
the  case  with  the  great  majority  Molluscans ; 
the  object  of  Providence,  in  this  kind  of  oiga* 
nization,  is  evidently  the  greater  muitiplicatioa 
of  the  species^  but  thmigh  hermiqphiodites^  in 

^  Quadram^ 
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each  iodiTidual  possessmg  the  organs  of  both 
setm^  fhey  are  not  was  to  aenal  anioD ;  repro- 
duction can  only  take  place  when  different  indi- 
ridtoab  impregnate  each  other ;  this  union  takesf 
place  at  the  beginning  of  the  spring,  sooner  or 
later,  aceoiding  to  the  heat  of  the  seascm.  Theii^ 
courtship  is  singular,  and  realises  tire-Pegmr 
fable  of  Cupid's  arrows,  for,  previoi^  to  tUeiz 
union,  each  snail  throws  a  winged  dart  or  arroii^ 
at  its  partner.  About  twenty  days  aiter  coupling 
like  snails  lay,  at  ditfsrent  times,  a  great  nimiber 
of  white  eggs,  varying  at  each  laying  from' 
twenty-hve  to  eighty,  as  laige  as  little  peas^ 
enveloped  in  a  membfanoos  shell,  which  cracks 
when  dried.  They  lay  these  eggs  in  shady  and 
moist  places,  in  hollows  which  they  ezcaTate 
with  tiieir  foot,  and  afterwards  cover  with  the 
same  organ.  These  eggs  hatch,  sooner  or  later, 
according  to  the  temperature,  producing  little 
snails  exactly  resembling  their  parent,  but  so 
delicate  that  a  snn-stroke  *  destroys  them,  and 
animals  feed  upon  .them ;  so  that  few,  compara- 
tively speaking,  reach  the  end  of  the  first  year, 
when  they  are  sufficiently  defended  by  the  hard- 
ness of  their  shell.  The  animal,^  at  its  first  ex- 
dnskm,  lives  solely  on  the  pellicle  of  the  egg 
from  which  it  was  produced.  Providence,  which 
in.  oviparons  and  other  animals,  has  provided  for 
the  first  nutriment  of  the  young  in  different 
ways,  appropriating  ,  the  milk  of  the  inother  .to 
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ibm  young  of  quadrupeds ;  the  yolk  of  llie  egg  \» 
those  of  birds,  tortoises,  aud  lizards ;  and  the 
white  of  thft  egg  to  frogs  and  toeda^  has  nnde 
this  pellicle  or  coat  the  best  nutriment  <^  the 
yooiig  flDail«  In  feict,  thia  pettide»  conBtufciag  tf - 
carbonate  of  lime,  united  to  animal  substance,  m 
necessary  to  produce  the  calcareous  secretion  of 
themandeyaiidtocoiifloljdaftetlieabeU,  as  yet  too 
soft  for  exposure.  When  this  envelope  is  eaten, 
the  little  snail  finds  its  notriment,  more  or  kai^ 
in  the  vegetable  soil  around  it,  and  from  which 
it  continues  to  d^ve  matmato  &x  the  growth 
tad  consolidation  of  the  sbdlL  It  remmns  tfaiui 
eoncealed  for  more  than  a  month,  when  it  first 
issues  ibrth  into  die  viorld,  and  witbcnit  lespdef 
of  persons^  attacks  the  yegetable  productions 
araund»  returning  often  to  an  eartldy  siiment, 

probably  still  necessary,  for  the  due  growth  and 
hardening  jof  its  portable  house.  These  snails 
cease  feeding  when  the  firet  dulls  of  autunm  m 
felt,  and  associating,  in  considerable  numbers,  on 
UllockSy  the  banks  of  ditclies»  or  in  tiiickets  and 
hedges,  set  about  their  preparations  for  their 
winter  retreat*  They  first  expel  the  contenfs  of 
their  intestines,  and  then  concealing  themsdtes 
uud^  moss,  grass,  or  dead  leaves,  each  forms,  i 
fay  means  of  its  fioot^and  tiie  Tiscid  mucns  wlndi 
it  secretes,  a  cavity  large  enough  to  contain  its 
shdL  The  mode  in  ivhich  it  efiects  this  is  re- 
inarkable^  collecting  a  considerable  quantity  rf 
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miioaB  on  the  iole  of  ito  foot,  a  pi^iiaii  of 

earth  and  dead  leaves  adlieres  to  it,  which  it 
flhflkflit  off  twi  OHO  Miifij  E  flooond  portioii  10  agoiii 
tliub  selected  and  deposited,  and  so  on  till  it  has 
iwsod  Bnxnul  itsolf  &  kind  of  wall  of  ouffioiiBt 

height  to  form  a  cavity  that  w  ill  contain  its  shell ; 
hy  tujming  itsoU  Xiwuui  it  prcoocft  ?gtiT^'^  tju^ftiH^ift 
and  venders  them  smootfi  and  firm.   The  domoi 
or  cavering,  ia  formed  in  the  same  way :  eaith 
is  coUectod  on  the  lbot»  which  then  is  tnrned 
opwardfi^  and  throws  it  off  by  eji^uding  £resh 
mncais;  end  this  is  vepoeted  tUl  a  peifeot  xoof 
is  formed.   Having  now  completed  its  winter* 
basmf  it  dfows  in  its  Iboti  oovonng  it  with  the 
mantle,  and  opens  its  spiracle  to  draw  in  the  air. 
On  donng  this^  it  £p|nns  with  its  sUma  a  fine 
membrane,  interposed  between  the  mantle  and 
w^tiTftiPffiOPft  snhfltianroHi   iioon  afierwards  the 
mantle  secretes  a  large  portion  of  very  white 
fluid  aver  its  whcdo  suriace,  which  instantly  sets 
nnifbnnly,  and  fiMrms  a  kind  of  solid  opeiealiiin 
liJke.  plaster  of  Paris,  about  half  a  line  in  thick-^ 
HMO,  which  accurately  closes  the  month.  When 
tiuB  is  become  hard  the  animal  separates  the 
mantle  from  iL  After  a  tiauB,  expelling  a  por* 
tion  of  the  air  it  had  inspired,  and  thus  being 
reduced  in  bnlk»  it  xetsoats  a  little  farther  into 

the  shell,  and  forms  another  leaf  of  mucus,  and 
continues  repeating  this  operation  till  theie  are 
sometimes  five  or  six  of  these  leaves  forming 
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oelb  flUed  vrikh  air  hgtwaea  it  and  the  .iipm4 

culum.  •        .       .  ,  ,   •  > 

The  iaenihniiaiM  paititioiui:  am  moor  bobm*: 

ious.at.the  ead  than  at  the  b^;mning  of  winleij 
and*  in  nafls  inhabitiiigf  jhii  mooiitaiBa^  than.  Jsr 
those  oa  the  plains.  These  animals  hyberaate 
at  ik0  fongpiat  period,  at  very  .different  tempfWH 

tures,  varying  from  37""  to  T?*'  Fahrenh.  Respira^ 
tion  ceaioa  donna  the  neriod  of  hYbematioii. 

The  mode  in  which  these  animals  escape 
finom  their  winter  caohnement  is  singular :  Hie 
ab  they  had  expited  on  retiiiiDg  iato  thiir  aiiell 
further  and  further,  iremaius  between  the  dif* 
iBarent  palfitiona .  of  ameouB  jneinbfanfi  .afaofte 
mentioned,  which  forms  so  many  cells  hermeti- 
eaUy  sealed;  this  thejr  again. inqwre,-  and  tkaa 
acquhing  fresh  vigour,  each  separate  paititi0n, 
aa.thejr  pfQceed^.is  brdcen  by  tiae  pmMuw  af 

the  foot,  projected  in  part  through  the  mantle; 

wh.n  armed  at  the  opWiuii  .they .buMt  it:bgr 

a  strong  effort,  and  finally  detaching  it,  then 
emerge,  begin  to  walk  and  to  breai^  their  long 

In  all  these  proceedings  the  superintending 
cave  and  wise  prarisions  of  a  JPa&er  Being  aie' 
evident.  This  creature  can  neither  foresee  the 
degree  of  cold  to  whieh  it  may  be  exposed  in  ita 
state,  of  hybernation^  nor  know  by  what  meana  it 
nayaecure  itself  £ram  the        effects  k  weald 

*  Gaspard  and  BeH^  Zool.  Jour,  i.  93. — ii.  174. 
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{Mtodnce  upon  it,  if  Hot  proTid^  agahiftt.  But 

at  a  destined  period,  often  when  the  range  of  the 
thermometer  is  high,  not  stimulated  by  a  cold 
niMmpbitret  except,  perhaps,  by  the  iiiGroafliiig 
length  of  the  uight,  at  the  bidding  of  some  secret 
fmrer,  it  lete  about  ejecting  iti  winter  dweHtng, 

and  employ iiig  its  foot  both  as  a  shovel  to  make 
ita  mortar,  aa  a  hod  to  traii0|K)rt  it*  and  a  trowel 
to  spread  it  duly  and  evenly,  at  length  finishai 
aiui  covers  in  its  snug  and  warm  retreat;  and 
tlmi  stili  further,  to  secure  itself  from  the  action 
of  the  atmosphere,  with  the  slimy  secretion  with 
which  its  Maker  has  gifted  it,  fixes-  partition 
after  partition,  and  fills  each  cell  formed  by  it, 
with  air,  till  it  has  retreated  as  far  as  it  can  from 
every  cbsed  orifice  of  its  shdl — and  thus  barri* 
cades  itself  against  a  frozen  death,  ^^gain,  in  the 
sjpoing,  when  the  word  is  spoben  mndee^  tkm 

that  skcpe^l — it  be<j;iiis  immediately  to  act  with 
emragy,  it  reinspires,  as  above  related,  the  air 
stimd  in  its  celh,  bursts  all  its  cerements, 
returns  to  its  summer  haunts,  and  again  lay* 
waste  our  gardens* 

We  may  observe  here,  with  respect  to  this  and 
all  hybemating  animals,  a  beautiful  relation  and 
correspondence  between  their  habits  and  their 
functions*  Th^  ofliciai  duty  is  to  remove  su- 
perfluitiee  and  nnisanoes,  to  prevent  TegetaUe 
substances  from  encroaching  too  much  upon 
each  other,  to  remove  entirely  those  that  a^ 
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dead  and  putiwoent.    At  the  wetma  ^  the 

year,  therefore,  whea  the  former  are  m  M 
vigour,  forth  isBoe  from  thdr  Tarioufl  retreats  the 
innumerable  tribes  that  make  them  their  food, 
bat  when  lliey  oeaee  to  grow  and  floariah  ikm 
services  are  not  wanted,  and  the  animals  who 
perliDini  them  diaafqpear  from  the  &ce<rf  natsm 

Again,  when  dead  animals,  or  the  excrements  of 
living  onefii  or  the  aweet»  iaeaing  from  ina\ua&- 
rable  flowers,  would  clog  the  air  that  we  hrettk 
with  etilum  unirieadly  to  health  and  life- 
eomi11eB0  armiee  are  every  wheie  upon  the  wiii|i 
or  on  the  alert,  to  prey  upon  such  substani^ 
and  pnevent  their  miaamata  from  breeding  a 
pestilence  amongst  us;  but  when  the  cold  season 
retoma,  the  flowera  lose  their  leavea  and  bka* 
soms,  and  exhale  no  longer  their  sweets,  and  the 
aoents  ariaing  from  potroacent  and  other  ftetid 

substances  become  no  longer  annoying.  Thai 
the  whole  army  employed  ia  this  departiueat 
diaappeam,  and  the  fiice  of  natare  aeens  to 
lose  the  most  busy  part  of  its  population,  gooe 
to  a  long  repose. 

It  is  worthy  of  remark,  widi  respect  to  tke 
tenreatrial  animals  of  the  tribe  we  are  considtf^ 
ing,  that  they  all  delight  in  shady  and  moist 
places,  and  that  daring  hot  and  dry  weather 

they  seldom  make  their  appearance,  hut  no 

sooner  comes  a  shower,  than  they  areaU  inioo- 
tion.  It  is  probable  that  their  power  of  motias 
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is  impeded  by  a  dry  soil,  and  that  the  grains  of 

earth  and  small  stones,  when  i^uite  dry,  adhere 
to  their  slimy  foot* 

As  many  of  the  marine  shdlls  appear  in  some 
degree  amphiluous»  ibr  instance,  the  Chitons  and 
the  IdmpHBf  so,  pefhafis,  some  of  the  terrestrial 
ones  may  occasionally  enter  fresh  waters ;  indeed 
the  amber  shelLm^  at  least  one  q>ecies>*  is  stated 
to  swim  occasionally  on  the  surface  of  the  water. 
From  tliese  circumstances  it  seems  not  im- 
probable that  the  aheU-fish,  as  well  as  the  buds, 
so  vast  a  proportion  of  them  being  marine  ani- 
mals, wereall  amongst  the  objects  created  on  the 

fifth  day,  and  produced  by  the  waters. 

There  are  yery  large  and  beautiftd  shells 
foond  in  Soath  America,  bdionging  to  theterres* 
trial  herbivorous  section  and  to  diflerent  geneara* 
diTided  from  Heiks  of  Idnne,  bnt  we  know 
nothing  of  their  history  or  habits,  I  shall  there- 
fore now  say  something  upon  the  marine  herbi-» 
vOrons  Traehelipods. 

The  violet  snail,^  which,,  according  to  the  ac- 
count of  its  manners  giren  by  Bosc,  who  paid 
particular  attention  to  them  in  a  voyage  &om 
Fiance  to  America*  j^xhibits  serml  very  re- 
markable peculiarities.  When  the  sea  is  calm, 
these  animals  may  ba  w&eia  collected  oiken  in 

^  SucdnHu  ^  S,  elongata, 

3  For  instance,  Achatina  BulimuSf  S^c, 
*  lanthina,  Plate  VI,  Fio.  9. 
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large  bands,  swimming  oyer  the  mftuiM  hf 
means  of  a  floating  apparatus  consisting  oi'  a^al 
vesicles,  produced  by  their  fixit;  and  ftttaiftsl 
to  its  posterior  part,  a  little  below  the  point  to 
which  the  operculum  is  fixed  in  othear  genera,  and 
to  which  Ciivier  thinks  it  bears  some  analogy/ 
who  also  observes  that  it  has  a  natatory  mem- 
brane or  fin  on  each  side  of  its  body.  During 
this  action  their  head  is  very  prominent,  and  tfae 
foot  is  80  esrtended  that  the  float  or  line  tf 
vesicles  forms  an  angle  with  the  middle  of  the 
shell.  When  the  sea  is  rough,  the  animal  ab* 
sorbs  the  air  from  its  vesicles,  changes  the  diiee- 
tion  of  its  foot,  contracts  its  body,  and  lets  itself 
sink.  It  does  the  same  when  in  danger  froa 
any  enemy,  and  lurtlier,  like  the  cuttle-fish  and 
some  others^  colours  the  water  by  the  emission 
of  a  blue  fluid,  which  serves  to  conceal  it. 
They  are  vividly  phosphoric  in  the  night.  Birds 
carry  them  off  with  great  dexterity. 

If  their  floating  apparatus  is  mutilated  the 
foot  can  reproduce  it.  The  latter  is  flat  towards 
the  licad,  this  part  of  it  is  furnished  with  a 
transparent  membrane,  which  extends  tar  be- 
yond its  extremity,  and  is  composed  of  a  large 
number  of  vesicles  of  unequal  size,  those  in  the 
middle  being  the  largest;  these  vesicles  tk 
animals  fill  with  air  at  their  pleasure.  The 

>  PXrAVS  VI.  Fx«.^. 
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iMto-cotoared  shell  of  this  little  ammal  ie  re* 

markably  thin,  which  facilitates  its  excursions 
en  the  mafaee.  It  is  singalar  that  under  this 
fragile  yesicular  iloat  a  little  line  of  pearly  fibres 
may  be  perceived,  to  which  are  attached  its 
eggs ;  in  some  species  they  are  contained  in 
little  membnuioiis  bags  or  racs.  It  is  thought 

that  the  young  animals,  when  liberated  from 
these  bags  or  chambers^  ascend  their  mother's 
float,  and  so  are  transported  io  the  surftice. 
Fishes  are  eaabled  to  rise  to  the  suriace  of  the 
water  by  means  of  their  air-bladders,  and  some 
radiaries  by  a  vesicle  which  surmounts  them,* 
bot  neither  of  them  are  more  singular  than  these 
outriggers  by  which  the  vessel  of  the  violet-snail 
is*  kept  both  buoyant  and  steady. 

The  .foot  of  the  MoUuscans,  when  we  first 
observe  it,  seems  to  us  merely  an  organ  of  loco* 
motion,  nothing  remarkable  in  its  structure,  and 
incapable  of  any  multifarious  action,  but  when 
we  study  the  history  of  this  and  the  preceding 
snail,  we  see  th^.t  it  is  a  most  important  organ, 
and  which  performs  a  greater  variety  of  opera- 
tions than  almost  any  organ  of  any  other  animal. 
We  have  seen  that  it  spins  n  fine  alk  and 
thread ;  that  it  secretes  a  fluid  serviceable  for 
aevend  parpbses  ;  that  it  can  form  a  float,  as 
in  the  present  instance ;  that  it  can  be  used  as  a 

A  S«e  ftbove,  p.  195, 


Digitized  by  Google 


FVirCTIOHa  AND  1N8TI1ICT8. 


hmt  in  excamtitig  and  building,  and  ymm 

other  maaipuliitions,  so  that  in  giving  them  this 
instrumeot  and  endowing  it  with  soch  variety  of 
functions  in  the  various  tribes,  their  Cr^ttor  gave 
them  every  thing  they  wanted. 

Perhapa  the  followers  of  LamiuNsk  may  inqr 
that,  in  the  present  instance,  the  animal  constructs 
its  own  float  itad^  at  the  imitalae  of  its  6wn 
wants.  But  nninstriictcd  b)  its  Creator,  how  could 
it  learn  that  vesicles  lull  oi' air  would  serve  to  float 
ito  little  boat,  and  if  not  already  oiganind  to  aOf- 
swer  the  impulse  of  an  exciting  cause,  in  vain 
woold  the  will  of  the  animal,  if  ao  instructed,  ca* 
deavour  to  produce  and  iiiiliite  the  vesicles,  or, 
when  it  willed  to  sink,  to  empty  them  of  air* 

The  shell-fish  of  the  aquatic  tribe  best  kooim 
in  this  country  is  the  periwifMe^  vulgarly  called 
the  pin^patch,^  which,  next  to  the  oyster  and  tke 
cockle,  seems  most  in  request  as  a  relishing 
article  of  food.  These  animalSy  as  I  observed, 
not  very  long  since  at  Cromer,  in  Norfolk,  ap- 
pear to  make  the  bladder-kelp,"  which,  at  low 
water,  may  be  sem  there  in  large  patehes,  a 
idnd  of  submarine  pasture,  for  I  found  theiu  a 
abundance  upon  it  at  low  water.   As  the 

Creator  w  illcd  that  the  waters,  whether  salt  or 
fresh,  should  have  their  peculiar 'inhabitants,  ii 
was  lequisite  that  each  ahoold  haTe  its  iqppnK 

1  Turbo  UioreuM.  Fmoiu  veiietiliiw- 
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priate  food.  Did  all  feed  upm  tfae  same  sub- 
stance there  would  be  a  universal  struggle, 
ualeis  iad€6d|  the  entire  variety  of  the  aub* 
marine  botanical  worid  waa  done  away»  and 
oae  Juomogeiieoufi  article  provided^  in  such 
quantity  as  to  be  a  sufficient  supply  fiir  alL 
But  furtlier,  doubtless,  different  orgauizatious 
mkd  forms  could  not  be  maintained  upon  the 
same  pabulum,  and  thefeibre  different  creatures 
ire<j[uired  different  articles  of  tbod,  or  di&rent 
parts  of  the  same  article.  Here  was  a  mutual 
offiyce — the  numberless  vegetable  productions 
require  to  be  kept  within  due  limits>  and  there- 
fore the  functions  of  the  aquatic  animals  is  to 
maintain  them  iu  due  relative  proportions.  Was 
tba  ocean  and  all  its  streams  planted  as  now, 
and  there  were  no  animals  of  any  description  to 
keep  in  check  its  vegatahle  productions^  they 

would  all  hi  time  grow  up  and  choke  the  rivers 

raise  the  bed  of  the  ocean  till 
there  would  be  no  more  sea» 

Having  considered  the  plant^devouring  Tra* 
chelipods,  I  shall  say  something  next  upon  the 
oarniworoug  or  predaceous  ones»  which  form  the 
great  body  of  large  marine  shells,  and  those 
which  most  ornament  our  cabinets,  ibr  to  this 
tribe  beloog  the  Cowries/  Cones,'  Mitres,' 
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Whelks,*  Tuiis,^  Volutes,''  Helmets,^  Rockr 
abella*^  Strombs,^  aud  other  cooduk  wbiein 
ceed  the  general  run  of  sheik  in  beauty,  fonst 
and  magnitude*  But  with  r^rd  to  their  habit* 
and  instincts  we  know  liltia  or  nothing  ti  hny 
interest. 

■ 

They  are  distinguished  ffom  the  herbiroRM 

ones  by  breathing  the  sea-water,  for  they  ait 
all  sulttnarine,  by  means  of  a  siphon  or  tabe» 
instead  of  by  an  aperture  in  the  neck ;  in  the 
place  of  maxiUtt,  their  month  is  funuslied 
with  a  retractile  proboscis,  with  which  they 
pierce  and  suck  other  sheU-£ish«  The  apertate 
of  the  riliell  is  also  very  different,  the  eipiiea 
being  accompanied  aometimea  by  a  channel, 
and  sometimes  by  a  notch  at  the  base  of  the 
aperture. 

.  The  tribe  most  celebrated  from  aneient  tians, 

on  account  of  the  vaunted  purple  die  which 
one  species  produced,  is  that  constttnted  by  the 
Rock-shells,  or  Linn6's  great  genus,  Murex, 
and  Lamarck's  canalifeioas  Zoc^hagane^  oalied 

so  from  the  long  straight  canal  which  terminates 
the  mouth  of  their  sheila.  Tlie  principal 
ture  of  this  tribe,  besides  their  h>ng  chamieiM 
beak,  is  the  vast  variety  of  spines,  and  other 
processes  and  ridges,  with  which  their  Creator 
has  armed  a  great  number  of  them;  the 

*  Bucdnum.  •  Dolinvu  *  Valuta, 

*  Ca$$i$»  *  Murejc,  *  Siromi^us, 
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■ 

hmk  and  inooth  of  seTeral  give  them  no  small 

i«8emblance  to  the  heads  of  certain  birds,  tlius 
one  is  palled  ttie  thorny  woodcock/  another  the 

'  At  the  first  blush  an  inquirer  into  the  use  of 
these  spines  and  other  arms  of  shell-fish,  urould 
imagine  that  their  object  is  defence,  yet  when 
he  is  told  that  those  which  are  most  remark- 
able:  for  them,  are  themselves  predaceous 
animals;  and  that  the  herbivorous  shell-fish 
fafe  Qsaally  not  distinguished  by  any  thing  of 
the  kind,  he  seems  to  hesitate  as  to  what  con- 
dosfam  he  shall  draw.  It  may  be  observedi 
however,  that  the  tribe  most  distinguished  for 
these  arms,  the  rock-shells,  are  not  so  remarkable 
for  their  size  as  many  others  which  live  by 
prey,  as  the  strombs,  the  helmet-shells,  and  the 
triloQS,  so  that  their  armour  may  sometimes 
prevent  one  of  these  fioiii  boring  their  shells, 
and  inserting  its  proboscis  into  them. 

The  tribe  we  are  now  cmsidering,  the  rock- 
shells,  were  in  high  esteem  from  the  earliest  ages 
on  account  of  the  die  that  some  of  them  af- 
forded, and  cloths  died  with  it  bore  a  higher 
price  than  almost  any  other :  more  than  one  sp^ 
eies,  however,  yielded  anciently  a  die ;  one,  ac- 
cording to  Bochart,  a  glaucous  or  azure  colour, 
as  he  interprets  it,  and  the  other  purple.  But 

■ 
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Tyrian  purple  i«  no  longer  in  request.  I  could 
aay  much,  observes  the  author  ju«t  uaiu/edy  upon 
the  finding,  fisluDg,  and  method  of  dying  of  the 
purpura,  about  the  price  formerly  enormous, 
nearly  equalling  that  of  peaile,  a  ain^  ahdl, 
according  to  Aristotle,  selling  for  a  mioa  or  about 
31.  concerning  the  time  at  which  it  began  gn- 
dually  to  grow  out  of  iashion,  and  at  length  to  be 
wholly  neglected :  m  that  new  it  is  neTer  used, 
and  no  one  knows  the  method  of  preparing  it. 
In  &at,  the  cochineal  aeema  to  have  supplanted 
it,  but  it  would  surely  be  an  object  of  great 
interest  to  re^discover  the  Tyriau  rock-shell,  as 
well  as  that  which  yielded  the  azure  colour,  and 
ascertain  how  far  they  deserved,  especially  the 
former,  the  high  encomiums  bestowed  upon  them, 
and  to  deck  imperial  shoulders.  The  shells  are 
probably  still  in  eaustenee  on  the  coast  of  Palee- 
tine.  It  was  the  custom  to  crush  the  shell  as 
soon  as  taken,  for  if  kept  the  animal  was  wont 
to  Yomit  its  flower,  as  the  purple  die  was  called 
by  Aristotle.  This  grant  philosopher  thought 
the  purpura  lived  six  years,  as  the  adult  animal 
had  six  whirls  in  its  shell,  and  be  supposed  oiie 
to  be  formed  annually.  He  gives  a  detailed 
history  of  these  animals,  of  their  congregating 
in  the  spring,  and  of  their  forming  a  kind  of 
comb,  like  bees ;  he  also  mentions  several  kinds 
of  them,  that  the  small  shells  were  bruised, 
and  the  animal  extracted  from  the  large  ones; 
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tliat  the  die  iieB  between  the  neck  and  what 

iie  denominates  the  poppy.  It  is  found,  by 
CBtier,  to  be  placed  aboye  the  neck  hy  the 
side  of  tlic  stomach.  Plumier  relutcs  that  a 
Ahell-tuh  of  this  g/mm  squirts  out  its  iiuid  in 
a  atieam,  whenerer  molested,  which  renders 
it  probable  that  its  object  is  deiencc** 

Aristotle  mentions  the  opeiculum  of  the  pur- 
pie,  and  also  tlie  proboscis,  or  tongue  as  he  calls 
it,  which  he  describes  as  longer  than  the  finger, 
md  piotiuded  froiu  under  the  operculum,  with 
this  it  feeds,  and  with  it  can  pierce  aheUs,  and 
will  attack  even  those  of  its  own  kind ;  this 
agrees  with  modem  observations,  adding  that 

the  tongue  is  terminated  by  a  sucker  armed 
with  short  tentacles.  Aristotle  also  observes*  an 
obs^yation  confirmed  likewise  by  modem  inves« 
tigators,  th^  these  animals  bury  themselves  in 
the  sand  like  the  pectens.  This  learned  na** 
turalist  also  states  that  shell-fish  at  certain 
seasons  hide  themselveSy  snails  in  the  winter, 
and  the  purples  and  whelks  for  a  month  during 
the  dog  days. 

The  die  of  the  purple  is  mentioned  in  scrip- 
ture as  well  as  that  of  the  oocois,  and  was  used 

as  such  in  the  time  of  Moses.    It  is  said  also 
to  be  used  at  this  time  in  India  and  America 
to  dye  small  pieces  of  stuff,  but  in  no  place  is 
it  an  important  object 
Having  given  so  long  an  aoooont  of  the  rock- 
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sheilft  or  ptuplet^  I  shall  not  have  ocseBMtt  to 

dilate  upon  any  of  the  remaining  genera,  but 
Bhail  mei^y  notice  a  iew  pecaliaiitieft  that  Miiie 

of  them  exhibit. 

The  Cowries  are  a  tribe  long  known  aiid 
admired  fcir  their  beauty  and  polish,  and  oos 
species^  forms  the  current  eoiii  in  many  parts  of 
Africa,  and  many  Asiatic  Islands.  Sooole  re- 
markable facts  distinguish  their  history ;  from  the 
form  of  their  shell  and  of  its  aperture,  its  incr^  [ 
meat  eoold  not  take  place  in  the  nmal  waf, 
these  animals,  thereioie,  are  furnished  by  their 
Creator  with  a  wmaAaMy  ample  mande,  the 
wings  of  wliich  cover  half  the  shell,  and  thus  it 
is  gradually  thickened,  and  changea  and  va* 
nations  in  the  colour  'take  place  that  hum 
puzaded  conchologists  to  distinguish  a  species 
from  a  -vwiety.  At  certain  times  the  animal 
is  also  stated  to  quit  its  shell,  and  form  itself 
a  new  one  more  appropriate  to  its  sice,  a  dfana* 
stance  relateJ  by  Aristotle  of  the  Buccinum.* 

'Volutes  are  another  polished  tribe  of  eheUB, 
which  are  probably  formed  by  the  mantle  as  ia 
the  Cowries — they  are  particularly  distinguisiied 
by  having  no  opeitcnlum.    The  jet  vohUa  is 

viviparous,  and  its  young  when  excluded  are 
said  to  have  shells  an  inch  long.  These  pro^ 
bably  are  m<ne  exposed  to  enemiea  than  tke 
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ywmg  of  othflr  sheU-Aflh.  They  form  mi  im* 

portant  article  of  food  to  some  African  natioDS. 
Beftve  I  dose  this  account  o£  these  preda* 

ceous  Mulluscans,  I  must  observe,  that  they 
have  two  jdistimct  aa&ea»  and  consoquently  male 
and  female  shells.  The  genuine  hermaphrodites 
are  cooiined  to  the  bivalvesy  hr  in  the  univalve 
hein»phroditcs  two  indiTidaab  neceMary 
for  re-production,  and  tiierefore  those  form  a 
distmci  link  between  the  true  beimaphiodites 
that  impregnate  themselves,  and  those  that  have 
disfinot  texes.  So  gradual  ave  the  steps  by 
which  the  Creator  passes  from  low  to  higli. 
Fifst;  aaimalB  are  le-pvodueed  withcmt  sexual 

intercourse,  as  in  the  polypes ;  then  the  two 
seoes  are  imited  in  one  body»  and  suffice  for 
their  own  impregnation — next  follow  two  sexes 
ta  the  same  body,  which  cannot  impregnate 
diMisdTes,  bringing  us  at  last  to  distinct  sexesi 
or  unisexual  individuals. 

4.  Lamarck  s  iifth  family,  the  Heteropods^  I 
Mitrodoce  here  because,  being  uniTOhres,  they 
appear  to  connect  that  tribe  with  the  Cepha- 
lopoda fbmdng  his  fourth  order,  but  which  from 
the  discovery  of  the  animal  of  Nautilus  Pom^ 
fUms,  so  admirably  described  by  Mr.  Owen, 
being  further  removed  from  the  other  MoUus- 
cans,  and  the  animal  of  the  Ueteropods  having 
a  proboscis  and  only  two  tentacles,  seems  inter- 
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mediate  between  the  Zoophagaa  Tradielipodi 

and  tixG  Cephalopoda.  They  JmTe  lour  swim* 
miDg  organs.  Theie  seems  a  considerable 
utiinity  between  this  tribe  and  the  Pteropods 
in  these  oirgans^  which  indicates  a  dicular  ar- 
rangement in  the  univalve  Moliuscaiis.  The 
Oarimaria  vUrm  is  one  of  the  rarest  shells  thai 
is  known,  arising  probably  from  its  extremely 
fragile  conchy  which  is  neaily  as  tranaparant  as 
glass.  A  model  of  it  in  wax  may  be  seen  in 
the  liritiah  Mus^mi.  The  animal  is  a  sailor 
like  the  Argonaut,  to  which  it  comes  near.  It  is 
found  in  the  South  Seas.  There  are  two  other 
species  known,  one  of  which  iGrequents  the 
Mediterranean.  Some  genera  without  shells 
are  placed  in  this  .order  by  lamarck.  They 
swim  horizontally  like  fishes,  which  circum* 
Stance,  in  conjunction  with  their  fins  or  swim- 
ming organs,  induced  him  to  place  them  at  the 
end  of  the  MoUuscans  as  near  the  fishes;  se* 
Y&rel  authors  consider  them  as  belonging  to  the 
PtetQfod$^  to  which  they  are  c^taiuly  related^ 
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Funeiumi  and  Insiineis,  Ctphahpods. 

Ws  have  now  taken  leave  of  what  may  lie  called 

the  proper  Molluscans,  including  tlic  Bivalves, 
aod  Univalves^  of  Aristotle  and  Linn6,  or  the 
Gonchifers  and  Mollnflcans  of  Lamarck,  and  are 
arrived  at  a  Class  remarkable,  not  only  for  their 
DTganisation,  form  and  habits,  bnt  also  for  their 
position  in  the  animal  kingdom;  for  in  their 
composition  they  seem  to  include  elements  from 
both  the  great  divisions  of  that  kingdom :  from 
the  Vertebrates — the  beak,  the  eye,  the  tongue, 
an  organ  for  hearing,  the  crop,  the  gizzard^  and 
an  analogue  of  the  spine,  with  several  other 
parts  eimmerated  by  Cnvier ;  and  from  their  own 
sub-kingdom,  many  of  their  remaining  organs. 
We  may  descend  to  the  very  basis  of  the  animal 
kingdom  for  the  first  dianght  of  their  nervous 
system,  for  it  is  discoverable  in  the  wheel-animals 
m  which  Ehrenberg  detected  pharyngal  gang"- 
lions  and  a  nuchal  nervous  collar the  sucker^ 

^  Ganglia  nmea  phanfngea^  Atmulvs  nerveus  nucheUi$^ 
Ebreo. 
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bearing  arms  seem  to  have  their  first  ootliiie  in 
the  fresh  water  polypes;'  indeed  if  the  mouth 
of  the  cuttle-dsh  with  its  suckers,  be  separated 
ficom  the  head,  leaving  behind  the  Icmg  aimSi  j 
we  see  immediately  an  analogue  of  a  radiaiy* 
particnlaily  of  a  star-fish»  with  its  rays  beariiig 
suckers  below,  and  its  central  mouth.  The 
lameUated  tentacles  observed  by  Mr.  Owen  in 
his  work,  before  quoted,  on  the  animal  of  the 
Fterly  Nautilus,*  above  and  below  the  eyes^ 
seem  to  lead  to  the  antemue  of  Crustaceans  mi 

Insects,  ami  numerous  MoUuscan  characters  are 
obvious  to  every  one.  From  these  fiircumstanm 
it  seems  evident  that  the  Creator  has  placed  thii 
tribe  in  a  station  which  leads  to  very  difierent 
and  distant  points  in  the  animal  kingdom,  and 
that  there  is  scarcely  any  but  wiiut  may  re- 
cogniase  in  it  one  or  more  of  its  own  peculiar 
features — yet  at  the  same  time  it  exhibits  many 
chajracters,  both  in  its  most  extmordinaiy  out- 
ward form  and  in  its  internal  organization,  that 
are  quite  peculiar  and  sui  genetns,  of  which  no  i 

animal  at  present  known  exhibits  the  sligbteit 

truces.  To  mention  only  its  muscular  apparattti 
adapted  to  its  unparalleled  form ;  its  system  of 
circulation,  carried  on  in  the  first  Ord^  by  three 
distinct  organs  instead  of  one  heart;  and  the 
wonderful  complication  of  their  tentacles,  of 
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the  nerves  that  move  them,  and  the  vascular 
system  that  animateB  them* 

•  '  This  singular  Class,  w  hich  Cuvier  dcnoiiiiiiatcd 
Cephalopoda,  or  hariog  their  feet  attached  to 
tlidr  head,  appears  to  follow  very  naturally  the 
Tra<!;hdipod8  and  Ueteropads»  lately  described, 
whieh  haVie  not  only  eyeB  ftimiehed  with  iris 
and  pupil,  but  also  distinct  sexes,  and  are  of  pre- 
daceoM  habits^  all  characters  which  they  possess 
in  common  with  the  C^halopods  or  Cuttle-fish. 
There  is,  however,  an  aninml  amongst  the  naked 
Gastropods — called  by  tlie  ancients,  from  its  ten- 
tacles representing  the  'eare  of  a  hare,  the  sea* 
hare,*  a  name  it  still  bears  in  Italy,  which 
liinn^  named  LaplyHa^  in  which  he  Was  followed 
by  Lamarck,  but  modern  writers  after  CJinelin 
have  called  it  Apbfsia,  a  name  used  by  Aristotle 
for  a  very  diflferent  animal,  a  kind  of  sponjofe,* 
and,  thereibre,  improperly  applied — this  animal 
has  many  characters  that  are  found  in  some  of 
the  Cephaiopods,  particularly  in  its  circulating 
a&H  nervous  systems;  in  having  internal  solid 
parts,  and  in  discolouring  the  water  with  an  inky 
fluid,  so  that  there  seems  also  a  connection 
between  this  genus  and  the  Cephalupods  amount- 
ing to  fl<miething  more  than  a  mere  analo^cal 
resemblance. 
Mr.  Owen  has  divided  this  Class  into  two 

^  Lepus  inortntif,  Plin.         ^  Hut,  An,  K  v.  c.  16* 
VOL.  I.  X 
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QtdeTBf  firom  thecomfHiBitaoD  of  their  respiratory 
organs,  namely,  thoac  tliat  have  two  branchiae/ 
or  gills^  and  tboee  that  have  foar.'  The  firstin- 
eludes  those  that  have  no  shell,  and  the  second 
those  that  have  one.  The  last  is  further  divisible 
into  those  whose  shcU  has  many  chambeis,  ai 
the  Nautilm^  and  those  where  it  has  only  oue, 
as  the  ArgomuUt  or  paper  nautilus. 

To  the  first  of  these  Orders  belongs  the  cuttk' 
Jish^'  one  of  the  most  wonderful  works  of  tbe 
Creator.  Its  mouth  is  surrounded  by  ei^t  long 
fl^y  armSy  or  rather  legs,  somewhat  conical 
in  shape,  and  acute  at  the  end,  moved  by  innii* 
merable  ueiTes,  furnished  iVom  uumerous  gang- 
lions :  these  legs  can  bend  in  every  directios 

with  the  utmost  vigour  and  activity,  their  siir- 
jfojce  is  furnished  with  many  suckers^  by  wludi 
they  can  fix  themselves  simngly  to  any  thing 
they  wish  to  lay  hold  of,  and  by  means  of 
which,  like  the  star-fish,^  they  can  move  fion 
place  to.  place.  When  this  auiaial  walks,  in 
this  resembling  also  the  star*fish  and  sea-^uicbin,' 
it  moves  with  its  head  and  mouth  downwards 
and  its  body  elevated*  It  swims  also  and  seizes 
its  prey  by  means  fji  these  organs :  besides  these 
arms  or  legs,  for  they  perform  the  functions 
of  both,  there  is  a  pair  of  long  organs,  one  « 


*  Dibranchiata, 

*  Srpia, 

*  Ibid,  p.  312. 


*  Tetrahranchiata. 

♦  See  above,  p.  201. 
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each  bide,  having  their  origin  between  the  first 
and  second  pair  of  legs,  which  are  incraasated 
at  the  end,  where,  also,  they  are  furnished  with 
many  suckers.  Cuvier  supposes  they  use  these 
as  anchors  to  matntain  them  in  their  station 
during  tempests,  and  as  prehensile  instruments, 
by  which  they  can  seize  their  prey  at  a  dis^* 
tance.  In  the  centre  of  the  legs  is  the  aioutli, 
surrounded  by  a  tubular  membranous  lip,  in-> 
eluding  a  beak,  consisting  of  two  mandibles, 
like  that  of  a  paroquet;  these  mandibles  or 
jaws  are  crooked,  and  the  upper  one  fits  into 
the  lower  as  a  sliding  lid  into  a  box.  With 
these  redoubtable  jaws  the  cuttle-fish  devours 
fishes,  crustaceans  and  even  shell-fish,  which 
receive  a  further  trituration  in  its  muscular 
crop  and  its  gizzard.  By  means  of  the  suckers 
on  their  legs  and  arms,  they  lay  such  fast  iioid 
of  their  prey  as  to  deprive  them  of  all  power 
of  motion  \  thus  they  master  individuals  much 
larger  than  themselves.  The  hard  and  often 
spinose  crust  of  crabs  or  lobsters  cannot  with- 
stand the  action  of  their  trenchant  jaws,  and 
they  do  not  fear  the  gripe  of  their  claws.  Their 
large  eyes,  which  resemble  those  of  vertebrated 
animals,  by  their  look  of  ferocity,  are  enough 
to  create  an  alariu  in  the  animals  they  pursue, 
and  are  said  to  see  in  the  night  as  well  as 
the  day.  So  that  although  they  are  not  like 
Pontoppidans  Kraken — the  notion  of  which 
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is  thought  to  have  been  taken  from  a  large 
cuttle-fiBh — half  a  league  in  circumference,  so 
as  to  be  iiiisluken  lor  lloatiug  islands,  yet  they 
are  really  as  tremendouB  animals,  their  size 
considered,  as  any  that  Providence  has  com- 
missioned to  keep  within  due  limits  the  popu- 
lace of  the  waters. 

One  of  their  most  remarkable  and  unique 
features,  is  the  manner  in  which  circulation 
takes  place  in  them.  They  have  three  hearts; 
the  principal  one,  seated  in  the  middle,  sends 
the  blood  through  the  arteries:  the  blood  re^ 
turns  by  a  vena  coca,  which  dividing  into  two 
branches,  carries  it  to  the  two  lateral  hearts, 
each  of  which  sends  it  to  the  gills  for  oxygenar 
tion,  whence  it  returns  again  by  the  intermediate 
heart. 

The  Octopus,  called  by  the  French  wriitrs 
the  Poulpe,  probably  a  contraction  of  polype, 
differs  from  the  common  cuttle-fish,  having 
neither  the  arms  nor  long  tentacles  of  that 
animal,  and  instead  of  the  large  heavy  bone 
has  only  two  small  cartilages.  This  diiiereat 
structure  is  rendered  necessary  by  the  difference 
in  their  habits.  The  .body  of  the  octopus  is 
small,  and  it  has  legs  sometimes  a  foot  and 
a  half  in  length,  witli  about  two  hundred  and 
forty  suckers  on  each  leg,  arranged,  except  near 
the  mouth,  in  a  double  scries;  so  that  it  walks 
with  ease.   They  are  often  out  of  the  water, 
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and  frequent  rough  placeB,  are  excellent  swim* 
mers,  and  move  rapidly  in  the  water  with  their 
head  behind.  The  cattle*fi»h,  whose  legs  are 
short  and  body  heavy,  prefer  tlie  bottom,  and 
do  not  attempt  to  swim,  for  which  they  ate  not 
well  fitted*  Providence  has,  therefore,  given 
them  their  long  arms  to  compensate  for  the 
shortness  of  their  legs* 

A  remarkable  peculiarity  distinguishes  these 
animals.  They  are  furnished  with  an  organ 
-which  secretes  a  black  fluid,  with  which  they 
x^aa  produce  an  obscurity  in  the  water  that 
surrounds  them,  on  any  appearance  of  danger, 
or  to  conceal  themselves  from  their  prey.  The 
Chinese  are  said  to  use  it  in  making  the  ink 
that  bears  the  name  of  their  country ;  something 
similar,  but  not  so  black,  is  prepared  from  it  in 
Italy ;  and  CnTier  nsed  it  to  colour  the  plates  for 
his  memoir  on  these  animals. 

The  second  order  of  cephalopods,  or  at  least 
the  pearly  nautilus,  difi'ers  in  several  respects 
from  those  which  constitute  the  first,  and  which 
1  liave  just  described,  approaching  luucli  nearer 
to  the  MoUuscans.  The  most  striking  approxi** 
mation,  and  which  first  catches  the  .  eye  of  the  - 
.examiner  is  its  shell,  which,  though  its  spiral 
convolutions  are  not  eztemally  visible,  exhibits 
a  general  resemblance  to  a  univalve  shell. 
To  a  person  who  had  the  opportunity  of  wit* 
nessing  the  motions  of  the  animal  that  inhabits 
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ily.tiie  fifBt  tbing  that  would  strike  him,  w<Mld 

be  the  means  by  which  it  progresbed  upon  the 
bed  oi  the  sea,  he  woukL  see  no  lootioQ  produced 
by  the  aettoii  of  tentecuhir  legs  fiimuhed  witk 
suckers,  like  those  oi  the  cuttle-fish,  but  instetri  | 
of  it»  by  a  flingle  expaotite  offgan,  eyhihiting 
coubiderable  resemblaace  to  the  foot  of  a  gnail. 
This  oigan»  Mr.  Owen,  led  by  the  nenFOOB 
system,  regards  as  surmounting  the  head  and 
as  its  principal  instrumeat  £ox  iocomotiotu  Tte 
oittl  organa  of  tius  animal  are  nmch  mcce  nume- 
TOfus  and  complicated  than  those  of  the  cuttk- 
fisht  and  ' are  funiished  with  no  anckm.  Us 
tentacles  are  retractile  within  four  piocesses, 
each  pierced  by  twelye  canals  protruding  as 
equal  number  of  these  organs,  so  that  in  all  i 
there  are  forty-eight.   In  tact,  tiie  wlu>le  oral  | 
apparatus,  for  the  full  deseription  of  whidi  I 
must  refer  the  reader  to  Mr.  Oweu  s  excelleut  ! 
tract,  except  the  mandibles  and  the  lip^  is 
formed  upon  a  plan  dill'erent  from  that  of  the  [ 

cuttle*fish,  as  likewi»  from  that  of  the  camiro- 
itRis  trachelipod  Molhiseans,  and  indicates  very  | 
ditierent  modes  of  entrapping  and  cal^iiuig 
•  their  prey. 

The  eye,  also,  Mr.  Owen  states  to  be  reduced 
to  thp  simplest  condition  that  the  organ  of  moa 

can  assume,  without  depurling  altogether  from 
the  type  of  the  higher  classes,  so  that  it  mem 
not  &r  removed  fiom  that  of  the  proper  UA- 
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fnscans.  In  this  animal  there  is  only  a  single 
beart,  the  toancbial  ones  being  wantiDg. 

There  is  one  circumstance  which  proves  this 
cephalopod  to  belong  to  this  shell,  aod  not  to  be 
B  panuaitiG  animal  aa  that  of  the  aggonaut  has 
been  supposed  to  be — it  m  this,  though  the 
whole  body  appears  to  reside  in  the  last  and 
largest  concameration  of  the  shell,  yet  there 
is  a  small  tubular  tail-like  process  which  enteca 
the  siphon,  but  which  unfortunately  was  muti- 
lated, only  a  small  faece  being  left,  but  enough 
to  shew  that  the  animal  had  power  over  the 
whole  shell  by  means  of  this  organ,  hence  it 
follows  that  a  Cephalopod  is  the  animal  that 
fiMrnis  the  shell  of  the  nantilus,  and  its  natural 
inhabitant,  which  goes  a  great  way  towards 
sailing  tlie  controversy  concerning  the  real 
animal  of  the  argonaut,  and  amounts  almost  to 
a  demonstration  that  the  celebrated  sailor  that 
uses  it  as  a  boat,  and  scuds  gaily  in  it  over  the 
ocean,  is  no  pirate  that  has  murdered  its  natural 
wner,  but  sails  in  a  skiff  of  his  own  building. 

The  only  circumstance  that  now  leaves  aiiy 
doubt  in  the  mind  of  the  inquirer,  is  the  very 
different  luiture  oi  the  cephalopod  of  t^ie  argo- 
naut and  the  ^nautilus,  the  former  appesring 
to  be  nearly  related  to  the  octopus  or  poulpe, 
and  belonging  to  the  genus  OegtUie  a£  Rafl- 
li€sque.  In  this  genus  the  tentacular  legs  or 
anns  are  similar  to  those  of  the  poulpes,  planted 
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<m  the  miker  Aide  with  a  double  aeacies  o^Bmik 
fluckera,  the  aeoond  pair  haTing  a  membraimt 
dilaUUiau  their  apex/  which  ih^  uiuiual 
Buppoied  to  use  as  a  ttul  when  it  morea  en  tbe 
Huri'ace  of  the  seu.  Some  natuiruUi^t^  deny  tlia( 
this  aniiQiil  ever  uses  these  ofgana  for  aailiag  « 

rowing,  but  Bosc  expressly  asserts,  and  1  am 
not  awjirti  Uiut  there  is  any  reason  to  doubt  )m 
veracity,  that  he  has  fteen  hundreds  €S  the 
urgQimuts  rowiug  over  the  burface  of  the  sea,  m 
evJsn  days,  at  so  small  a  distance  from  the  veifld 
iu  which  he  was  sailing,  that  though  he  cuuld 
Aot  catch  onoi  he  could  observe  all  their  ma* 
uceuvres;  he  further  says,  that  they  employ  Acir 
iiiiated  teulude  ^metuues  as  a  sail  and  scsae- 
times  as  an  oar. 

W  heu  we  consider  how  many  instances  aie 
upon  record  of  MciUuscans  being  fitted  witb 

ur^aiib  that  enable  them  to  catch  the  wiud  auil 
sail  on  the  surliace  of  the  sea»^  there  is  notbini; 
contradictory  either  to  analogy  or  probalMlity 
that  the  argonaut  should  do  the  same,  eap^ 
cially  when  we  cwsider  how  oniversally  this 
idea  lias  prevailed,  firom  the  time,  at  least, 
of  Pliny  and  Oppian,  both  of  whom  describe 

its  sails  with  sufficient  accuracy.  Aristotle  also 
j»peaks  of  his  polype,  which  is  evidently  ^ 
cephalopod,  as  a  sailor  by  nature-^he  says^ 

1  See  Zo9l>  Jmvm,Jk^  xiii,  t.  iiL    .     '  Seo  ibove,  p.  263. 

♦  •  ■ 
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thbt  when  it  rises  from  the  deep  it  is  in  a 

subverted  shell»  rendering  that  action  more  easy 
and  keeping  the  shell  empty^  but  that  when 
arrived  at  the  suiface  it  reverses  it ;  that  it 
q>ieads  its  sail  to  the  wind,  and  when  that 
blows,  letting  down  its  two  dni,  one  on  each 
side,  uses  theiu  to  steer  with. 

Upon  comparing  the  animal  of  the  nautUos 
with  that  of  the  argonaut,  it  appears  evident, 
though  the  gills  of  the  latter  seem  not  to  have 
been  examined,  that  they  belong  to  dillcrent 
Orders,  at  least,  every  probability  rests  on  that 
aide ;  yet  every  thing  speaks  the  relationship  of 
the  latter  to  the  octopus,  and  therefore  they 
.would  property  form  a  section  of  the  dibran^ 
chiata  of  Mr.  Owen.  In  fact,  the  oral  organs  of 
die  former  are  so  widely  different  from  those  of 
the  Order  just  mentioned,  that  one  would 
almost  expect  auother  to  connect  them*  This 
probably  lies  dormant  amongst  the  fossil  am<* 
inonites,  the  sheils  of  many  of  which,  tliough 
consisting  of  many  chambers,  are  evidently  in« 

teriiiediate  between  the  nautilus  and  argonaut. 

We  must  next  inquire  what  was  the  object 
of  Him,  who  does  nothing  but  with  a  yiew  to 
some  useful,  tliough  not  always  evident,  end, 
in  producing  these  miniature  monsters  of  the 
deep,  so  wonderfully  organized  and  so  unlike 
every  other  tribe  of  animals,  in  his  creation,  and 
yet  containing  in  them,  as  we  have  sccn^  as  ii. 
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were,  the  elements,  whether  we  ascend  or  de* 

icend,  of  all  the  rest.    It  appears  from  the 
united  testimony  of  almost  every  write  that 
has  noticed  them,  that  they  have  it  in  charge 
to  keep  within  due  limHs,  a  tribe  of  animab, 
almost  equally  destmctive  with  themselves,  and 
which  are  armed  also  with  weapons  of  offence, 
apparently  equally  terrific  to  their  prey«  It 
will  be  readily  perceived,  that  I  am  speaking  of 
the  Crusiaemntj  and  of  the  formidable 
with  which  they  seize  their  prey.    It  must 
be  a  cnrions  spectacle  to  see  one  of  the  larger 
pout  pes  attack  a  lobeter;  at  first  sight,  we 
should  think  the  latter  most  likely  to  master 
his  assailant,  covered  as  be  is  vritfa  a  hard  crust, 
and  using  adroitly  his  powerful  forceps,  we 
shookl  feel  sure  that  the  cnttle-flsh,  with  his 
soft  body  and  oral  organs  equally  soft,  stood  no 
chance  against  such  an  antagonist.    But  He 
who  gave  him  his  commission,  has  fitted  him  ftr 
the  execution  of  it^  his  soft  tentacular  organs 
will  bend  in  every  dvection,  and  the  numerooB 
suckers  wherewith  they  are  planted,  by  pumping 
out  the  medium  that  forms  the  atmosphere  of 
marine  animals,  produce  such  a  pressure  wliere- 
ever  they  are  fixed,  that,  struggle  as  it  may, 
it  cannot  disengage  Itself  from  the  grasp  of  lis 
assailant ;  and,  by  their  flexibility,  these  organs 
can  imitate  the  fishermen,  and  tie  together  tke 
two  pieces  of  the  forceps,  so  that  it  cannot  bite ; 
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thuB^  at  laat,  it  is  brought  withia  the  action  of 

the  powerfiil  beak  of  the  cuttle-lSsh,  which  soon 
makes  its  way  through  ito  crust»  and  deYOurs  it 
flbeU  and  all.  Even  when  at  a  diBtaiice,  by 
means  of  its  long  arms,  the  cuttle-hsh  can  lay 
ludd  of  it  and  drag  it  towaide  it ;  and  the 
poulpe,  which  has  not  these  arms,  makes  up  for  , 
it  by  having  longer  lega. 

The  argonaut  pfrobaUy  uaes  simUar  means  to 
master  its  prey,  and  finds  some  dei'ence  in  ita 
aheli,  but  the  nautilus  has  a  sdll  stronger  caatle, 
w  hieh  It  may  be  supposed  defies  the  bite  of  the 
Crustacean;  its  oral  organs  are  calculated  for 

closer  combat,  but  the  teiitacl  cs  uppcar  less 
adapted  for  holding  fast  their  prey,  not  being 
▼imUy  fiirnished  with  suckers,  but  what  they 
want  in  power  is  made  up  in  numbers,  since  in 
lieu  of  eight  or.  ten  tentacular  organs,  they  ham 
nearly  a  hundred.  So  diversified  are  the  ways 
and  instruments  by  which  infinite  wuDoif, 
POWER,  and  goodness  enables  its  creatures  to 
jiulfil  the  ends  for  which  he  created  them :  and 
so  an  equilibrium  is  maintained  in  every  part  of 
creation. 

The  fossil  ^>ecies  are  mostly  called  by  one 

name,  AmmoniteSy  as  if  they  were  the  horns  of 
the  Egyptian  Jupiter,  and  which,  if  any  of  them 
-are  now  in  existence,  probably  frequent  the 
depths  of  ocean,  and  do  not,  like  the  argonaut 
w  nautUuB,  yisit  its  sur&ce,  to  tell  an  admiring 
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world,  that  God  has  created  sach  wondedUl 

beings.  Specimens  liuve  been  found  of  the 
eDormoua  diameter  of  tax  £aet«  Though  the 
sculpture  of  many  of  these  great  cephalopods 
givefi  reason  to  tiuuk  that  they  may  be  intec- 
mediate  between  the  argonaut  and  nautiliM, 
yet  tiie  coiivoiutions  and  external  form  oi  their 
oonchs  giyes  them  no  small  resemblance  to  % 
genus  of  snails/  the  species  of  which  are  often 
found  in  fresh  waters,  except  that  in  this  the 
shell  is  more  ooncaTe  on  one  sade  than  the  other* 
The  genus  Spirula,  the  animal  of  which  appeal^ 
also  to  be  a  Cephalopoda*  seems  to  exhibit  the 
first  tendency  to  this  Ibrm. 

Amiilst  all  ilii.s  variety  of  Molluscous  animals, 
exhibiting  soch  diversity  in  their  atmctnie  aad 
organization,  in  their  habits,  food,  modes  of  lilei» 
and  stations,  one  great  object  seems  attained 
by  their  creation  especially,  the  prodvctioa  of 
calcareous  matter.  Even  the  shells  oi  terres- 
trial testaceanSy  if  we  consider  the  vast  nmabra 

that  every  year  perish,  must  add  in  no  trifling 
degree  to  the  quantity  of  that  matter  on  the 
earth,  and  probably  make  up  for  the  continual 
waste  or  employment  of  it,  so  as  to  maintau 
the  necessary  equilibrium ;  but  in  die  ocean,  the 
quantity  added  to  that  produced  by  corallines, 

'  Pia/iorbis»  *  Plat  it  VIL  Fio.  2. 
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must  be  exceeding!}  great,  even  in  lakes  beds 
are  formed  of  the  deposits  of  the  shell^fish 
inhabiting  them,  how  much  more  gigantic  must 
they  be  iu  the  ocean,  this  will  be  evident  from 
the  superior  number  and  size  of  the  oceanic 
shells  compared  with  the  minute  species,  the 
Limneuy  Planorbis^  &c.  that  inhabit  our  lakes 
and  pools.  Thus,  as  reefs  and  islands  are  formed 
by  the  coral  animals,  the  bed  of  the  ocean  may 
be  elevated  by  the  shells  of  dead  testaceous 
ones.   That  eye  which  is  never  closed^  that 
thought  which  is  never  intermitted,  that  power 
which  never  rests,  but,  engaged  in  incessant 
action,  and  employiim  infinite  hosts  of  under- 
agents  to  effect  his  purposes,  sees  and  provides 
for  the  wants  of  the  whole  creatioD :  the  plant 
absorbs  from  the  soil,  ttie  animal  after  devouring 
the  plant,  or  the  plant^fed  creature,  returns  to 
the  earth  what  the  plant  had  absorbed,  and  so 
maintains  the  proper  equilibrium ;  He  who  num- 
bers the  hairs  of  our  head,  numbers  the  work- 
men that  he  employs,  employing  them  only  in 
such  proportions  su  distributed,  as  may  best  ac- 
complish His  purposes. 
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Chapter  XI. 
Functions  and  Instincts,  yVorms. 

m 

We  are  now  at  length,  after  long  wanderings, 
arriyedy  if  I  may  so  speak,  at  the  limits  of  the 
Molluscan  territory,  and,  having  risited  the 
capital,  seem  now  to  be  upon  the  couiiues  of  the 
higher  hemisphere  of  the  animal  kingdom,  the 
inhabitants  of  which  are  distinguished  by  haying 
their  whole  frame  built  upon  a  yertebral  column, 
inclosing  a  medullary  chord,  and  tenninating,  at 
its  upper  extremity,  in  a  skull  containing  a  de^ 
yeloped  brain. 

But  though  we  seem  arrived  at  the  confines  of 
this  higher  order  of  animals,  there  are  still  many, 
and  some  superior  to  the  most  perfect  of  the 
Molluscans,  in  the  entirety  of  their  neryofuii 
system,  and  the  habits  and  instincts  which  they 
manifest,  to  which  we  have  not  yet  paid  the 
attention  that  they  merit.  These  animals  ere 
particularly  distinguished  from  the  preceding 
Classes,  by  the  appearance,  or  actual  existence  of 
segments  or  joints  in  their  bodies,  especially  in 
their  legs,  of  what  may  be  called  an  annular 
stiucture.  They  are  divided  into  two  ^reat 
tribes,  which,  from  this  circumstance,  liave  been 
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called  Anndidamt  and  AMnuiomns^  and  the  laet^ 

willi  more  propriety,  Condi/lopes. 

There  is  one  tribe,  however,  amongst  the  Ra- 
diaries,  as  we  have  seen,  that  shciwa  some  slight 
traces  of  insection,  I  allude  to  the  star-fish  and 
sea-oirchins,  forming  the  main  body  of  Lamarck's 
Order  ul  Ecluuoderms.  If  we  examine  the  for- 
mer, we  find  them'  marked  out  into  areas,  and  in 

the  latter,  as  I  have  before  stated  at  large,  the 
whole  shell  consists  of  numerous  pieces  united 
by  diflbrent  kinds  of  sntares. 

Before  I  call  the  reader's  attention  to  the  two 
tribes  lately  m^tkmed,  exhibiting  the  appear- 
ance  or  reality  of  insection,  I  must  ncjtic  e  an  . 
anomalous  tribe  of  animals,  Iv^hose  real  station 
has  not  been  satisfactorily  made  out.  I  am 
speaking  of  the  Jiniozoa  or  Intestinal  Worms* 
This  Cldss,  as  Mr.  W.  S.  Mac  L^y  has  re- 
mfurked,  consists  of  animals  diiiering  widely  in 
their  orgaiuzatioa,  some  haying  a  regular  ner* 
vous  system  formed  by  a  medullary  collar  send- 
ing forth  two  threads,  while  others  haye  no 

distinct  organs  of  sense. 

X<amarck  places  this  Class  between  the  Turn-- 
earie$  and  Ingeeis^  and  Cuvier^  amongst  his 
Zooplijftes,  between  the  Gelatines  and  Echina^ 
derm*  Mr.  Mac  Leay  has  divided  it  into  two 
classes,  placing  one,  consisting  of  the  Parenchy- 
matous intestinal  worms  of  Cuvier,  between  the 
Infusories  and  Polypes^  and  the  Ca»Umies  of  that 
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author,  amongst  the  Annnhsms  or  Cmdylopes. 
Dr.  You  iiaer  is  of  opinion  that  these  Entozoa,' 
or  worms,  reducible  to  no  commm  type  of  orga- 
nization, inhabiting  various  animals  in  various 
parts  of  their  body,  together  with  the  Infa- 
sories — and  olliers  might  be  added — should  l)c 
banished  from  a  natural  arrangement  of  animals. 
He  seems  also  to  think,  in  which  I  feel  disposed 
to  agree  with  him,  that  the  leading  types  of  animal 
organijsation  are  to  be  found  in  its  lowest  grades.^ 
As  I  formerly  observed  with  respect  to  the  In- 
fusories*— these  appear  to  be  the  basis  on  whicli 
God  has  built  the  animal  kingdom.  As  some  of 
the  species  uppeax  connected  with  the  Amdi- 
dans,  I  have  introduced  the  Class  here,  but  not 
as  havin<>  iormed  any  settled  opinion  as  to  its 
proper  division  and  legitimate  station. 

The  majority  of  this  Class  are,  what  their 
name  imparts,  intestinal  worms^  or  parasites, 
that  have  their  station  within  the  body  of 
other  animals,  borne  of  them,  however,  do 
not  answer  this  description,  as  they  are  found 
only  amongst  aquatic  vegetables ;  of  this  kaui 
is  a  little  tribe,  which  Linn^  arranged  with 
the  leeches,*  to  Avhich  they  approach  by  the 
flul^es.'^  The  Planaria^  in  some  respects,  par- 
takes more  of  the  nature  of  a  polype  than  of  any 

1  See  ZooL  Jaum,  July— October,  1828,  260. 
«  See  above,  p.  148.  »  Htrudo, 

*  Fusciola.  Distoma. 
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eliier  animal.   Drapamand,  "who  paid  particu- 
lar atteiitioti  to  theiii,  says  that  when  young 
tbey  Jiave  only  two  eyes*  and  acquire  two 
nme  when  adult.   The  head  has  no  month ; 
beyond  the  middle  of  the  body,  and  on  its  under 
ikie^  ia  a  single  orifice  wliich  aervea  for  month| 
anus,  and  nostriU.   This  orifice  answers  to  a 
long  aac,  which,  is  the  intestinal  tube;  irom  it 
flometimea  issues  a  white  tubular  organ,  which  he 
r€^ds  as  respiratory ;  this  organ  is  doubtless 
the  same  with  the  retractile  trumpet-diaped  prcH 
boscis,  issuing  from  a  circular  aperture  in  the 
middle  of  the  abdomen,  mentioned  by  Dr.  Johnson 
in  his  interesting  paper  on  these  animals  in  tlie 
Philosophical  Transactions^  which  he  supposes 
to  be  a  kind  of  month,  when  extended,  equalling 
in  length  the  animal  itself.'    This  remarkable 
mgan  was  also  noticed  by  Miiller  and  Mr« 
Daly  ell.    The  circumstance  of  its  receiving  and 
wtniding  its  aliment  and  respiring  at  the  same 
orifice,  is  a  clear  approximation  to  the  polype. 
.A  further  confirmation  of  this  is  the  power  this 
animal  possesses  of  spontaneously  dividing  itself 
&a:  the  purpose  of  reproduction.    M.  Drapar- 
naud — after  remarking  that  the  species  he  de* 
scribed,  which  he  calls  P.  teutacuiahi,  and  which 
is  probably  synonymous  with  that  particularly 
notioed  by  Dr.  Johnson  un4er  the  name  of 

* 

«   >  Phflot*  Trans.  182 i.  2^4. 1.  xVi.  /.  10. 
VOL.  I.  Y 
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P.  emnmkL^  is  ovipamis  m  tbo  spnng  and  geoH 
mtparous  in  the  aatoinn— obflerree,  that,  in  tfie 
latter  season,  it  divides  itself  spontaneously  and 
tfanmreely  into  two  ports  abor o  the  abdrauDsl 
orifice^  and  at  the  end  of  ten  days  each  of  these 
pacta  has  acquired  the  head  ev  the  tatt  thai 
it  wanted.  He  has  divided  individuals  inta 
many  tsanaverse  pieces  aad  two  iongitttdinat 
ones^  and  erery  piece,  in  dne  time^'eompletad 
itself.  It  formed  eyes»  an 
ulhiiF  utiowtii  j!  ifffg^iia 

Mr.  Dalyell  and  Dr%  Jolnisou  subsequently 
node  similar  obaenratioofly  and  hf.  dindiBg  lha 
head '  had  succeeded  in  producing  an  animai  * 
with  two  heads;  the  latter,  from  the  result  of 
several  c^bserfetkma,  ftoiid  that  eaob.sadividiialf 
upon  an  average,  uught,  by  spoutaneou&  self- 
divisionY  produce  ten,  and  tUa  when  wim 

constraint;  if  at  liberty,  and  in  their  nataral 
nifa^Q.»i#w  jQnav  coniei^aire  their  xenroduc' 
ti;re  povreia  might'be  oanried  mnek  highiar.  Dn^ 
Johnson  divided  one  into  three  equal  portions^ 
mhea  the  head  qieedOy  aoqnired  a  aew:  bo^ 
and  tail;  the  tail,  a  new  body  and  head;  and 
the  middle  piece  a  new  head  and  tail*. 

From  this  whole  statraient  it  is^  evident  ttit 
these  pseudo-leeches,  to  say  the  least,  their  sul>- 
stance  conaideTed,  tend  towards  the  polypes, 
possess  the  same  reviviscent  powers.    In  several 
characters,  which  \  shall  notice  hereafter,  they 
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alM  agree  witli  the  Anndidnns.  Drapamauclj 
lh>m  the  approximation  of  the  points  on  the 
head  of  P.  eamutaf  to  the  tentacled  o£  Lymnta^ 
thinks  that  they  fdfm  ft  link  between  the  Mol^ 
luscans  and  the  Worms.  Keproductive  powers 
hme  oertainly  been  obserred  in  the  former,  bn€ 
only  in  the  reproduction  of  mutilated  organs, 
tor  a  snail  or  shig  cnt  in  pieces,  woald  not  fontf 
so  many  individual  animals.  Bonnet  has  given 
an  account  of  reproductive  powers  in  one 
of  the  Hispid  W&rm^  of  Lamarek,  supposed 
by  Gmelin  to  be  the  Nais  barbata  of  Mliiler, 
and  hi  a  species  tS  fttsh  water  werm  bel<mg« 
ing  to  the  Aunelidans,  which,  if  I  may  so 
q>eak,  grows  from  cuttings,  and  tike  theP/anonVPy 
can-  proiliree  two  heada  These  last  dre  probably 
not  far  removed  from  the  flukes,*  though  their 
Station  is  so  different.  Whether  they  live  cm 
animal  or  vegetable  iir.itter  is  not  certainly 
asetertained ;  to  look  at  thdr  probesds  it  seems 

rather  cakiilalcd  to  fix  them  as  a  sucker,  to 
some  animal,  and  so  to  derive  their  nutriment 
from  it,  like  their  analogue,  the  l^h,  especially 
as  the  marine  species  are  supposed  to  be  car^ 
nivoions. 

Their  wonderful  re]^)roductive  powers  appear 
to  be  given  them  by  a  kind  Providence  to  pre- 
vent their  total  annihilation ;  at  least,  it  is  stated, 
that  at  certain  periods  of  the  year,  their  numbers 

•  Vers  hispides.  ^  Jbsctb^;  ' 
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are  so  reduced,  that  where  tboofluid&  weief^ 
in  flunuoer,  in  spring  scaieely  one  has  snmred. 

Their  substance  is  so  soft  and  j^elatinous,  that 
they  are  easily  desUoyed ;  to  compenaatiP  Um^ 
they  are  gifted  ^nth  tfie  exiiaopdinary  powm 
of  reproduction  above  described.  God  hath  so 
tanperod  his  Mnli^t  woika^  that  aeeni^; 
defects,  m  one  respect,  are  compensated  hf 
redundance  in  anotbnr* 


Having  made  these  observations  upon  aoimab 
ef  this  class,  that  do  noi  infest  man  tor  beait 
internally,  I  next  turn  to  those  whose  office  isi 
in  cqpite  of  all  his  care,  to  make  the  Lord  of  tte 
Creation,  as  well  as  the  whole  animal  kingdom, 
not  only  tlieir  constant  abode,  but  also  their 
feod.  Mijite  than  iwmiy  of  these  pe^etw 
creatures,  jthat  attack  man,  have  been  enu^ 
merated;  «mie  penetrate  into  the  vnry  seat«f 
thought ;  ^  others  disturb  his  bile ;  ^  others  cir* 
culate  widi  the  blood  in  his  Teina ;  *  othera^agui, 
are  seated  in  his  kidneys  ;*  others  in  his  muscleSv 
the  guinea  worm^  in  his  cellular  tissue:  the 
ovaries  of  females  ate  infested  by  another;^  tbe 
tape-w(»rms  extend  themselves,  joints  by  joiiiti 
to  an  enormous  length  in  hie  intestines;^  siom 


7  Linguatula  pinguicula. 


1  Echinoooccus  ffominis, 
'  Linguatula  Venarum, 

^  Hydatigera  cellnlosa. 
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select  tbe  larga  iatestiae;^  and  oUiers  tiie  siaall 
oneb;*  0oni6  evm  attack  infants,  and  them 
ouly^^  Such  are  the  ills  that  flesh  is  heic  to 
fiom  tboBB  cat  internal  aaBaiiants  and  dmourers. 
-1— The  recital  is  really  enough  to  cause  our  hair 
to  itand  on  end.  No  one  can  believe  that  all 
tK«ie'  infltrnineata  d  pnnisiiment  were  at  work 
in  tiie  hrst  pair  when  they  came  from  the  handd 
of  their  Maker,  and  nettling,  exeept  deaik,  can 
prove  ith  a  greater  strength  of  evidence,  that 
he  ia  fallen  from  -hm  original  state  of  int«igrity 
and  favour  with  God,  than  such  an  army  of 
«cottigQS  set  m  anray  against  hijn«  I  shall 
enlarge  a  little  open  a  few  ef  them,  and  then 
bid  adieu  to  the  disgusting  subject* 

There  are  few  people*  that  hav^e  not  heard  of 
the  Jluk€f  or  animal  resembUng  a  tlat  iish,  and 
which  really  has  been  mistaken  for  one,  often 
Ibtmd  in  the  liver  of  diseased  she^  and  some* 
times  also  in  the  human  gall-bladder  and  bile- 
tuMjeU.  The  eyo^  of  these  aniinals  are  rery 
prominent,  and  set  in  a  cartilaginous  ring,  seem- 
ing to  exhibit  both  iris  and  papil ;  they  are  both 

planted  in  the  upper  side  of  the  head,  like  those 
oi  the  &&k*  they  resemble.  like  the  leech,  the 
flnke  has  two  orifices—the  first  in  a  tubular  pro* 
longatioa  of  the  head,  and  the  other  underneath 

'  Trichocephalus  Hominii,  ?  Aacarii  lumbriooidei* 

*  Oxyurus  Vermicularis. 

^  JLeeuwen :  dream.  Hoi,  K  Tr.  Lf.  U  K.  i.  K. 
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in  the  abdomen,  but  distant  from  the  tail.  By 
these  they  fix  thewBelte^  liviiag  raptiao; 
thej^  flometiniei  pfodace  fetal  eflbcts  upon  t^eep. 
Whea  only  in  amaU  numbers,  they,  4wttle0e^ 
M  well  aa  the  feat  of  the  daaa.  answer  aome 
good  end ;  it  is  boU  ly  when  they  become 
too  munmwa  that  they  occaaioa  fiitel  4ia^ 
eaaea.  Leeawenhoek  found  870  in  one  lmr» 
and  iu  others  only  ten  or  twelTe»  He  saya 
they  oceur  in  many  kinda  of  qQad]hlpeda»  na 

stags,  wild  boars,  and  calves.    He  seems  quite 

at  a  loaa  to  account  lor  their  iotroduction  into 
the  libera  of  theae  animals,  but  omelndea  thai; 

like  the  leech,  their  native  element .  is  water, 
and  their  egga,  awaUowed  by  nttle  whoa  they 

drink,  so  find  their  way  into  the  liver.  This 
of  cpniae  is  ail  oonjecture*  ProY^deiuii^,  who 
aaaigned  to  them  their  office,  haa  also  diaeeted 
them  to  their  station,  but  from  whence  or  by 
what  nmte  we  do  not  knrar  certninly  at  {ureaoBt 

A  friend  of  mine  who  has  kept  a  Hock  for  many 

years,  has  observed  that  wl^enever  they  weva 
turned  into  moist  meadowa  in  wat  aeaaooe^  Aay 
suflered  greatly  from  these  animals ;  but  that  iu 
the  same  aituatiaxi»  in  a  dry  one^  they  wave  not 

affected. 

The  most  celebrated  oi'  ail  the  intestinal  aniT 
mals,  are  the  Tape-wonna,  of  which  Jhe  species 
have  been  ascertained  to  inhabit  man,  besides 
whom  quadrapeds,  birds,  reptiles  i^d  fishes  are 

equally  their  victims.    These  are  now  divided 
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into  two  geiVBn»  the  common^  and  the  grape- 

common  in  England/  but  the  latter*  beems  the 
.  xBoti  gigaiUaRP  of  any •  6ir  A.  GaxUsk^  wiM> 
a  mmt  esoelfeot  paper  upon  the  former,  in  the 
^Bcojod  Yoiume  of  the  Liunean  Txaoftactioua, 
Mm  tifaitr  ke  baa  met  with  them  fiom  leas 
than  six  feet  long  and  con&idting  only  of  iifty 
joiiita,  to  tkirly  feet,  long  with  firar  hundred 

joints.  But  these  arc  nothing  compared  with 
olheni  q£  ^he  .klter  sbiaerved  by  cootiaeatal 
writers.  Bonnet  mentions  them  'as  sometimto 
ect^diog  to  tlie  length  nf  thirty  elb,  probably 
mflEming  FksDch  ells^  at  ooe  handved  ud 
terenty-frre  feet,  and  B4>^faaaTe^  one  that  greatly 
«BOfiieded.thafe  length. 

•  These  animals  diiler  little  from  each  other,  but 
in  the  coiBiDoa  4».pe-werai^  tbe  hi^ui  wiuchi 
a  circular  orifice  wr  mcm&i  it  its  extremity  sur- 
xounded  by  a  number  q£  rays  of  a  fibrous  tex- 
mtt^mai  piobably  Mnriog  t» fix  the  nunilh,  hat 
on  each  side  two  mtall  suckers  wliich  doubtless 
attacb  the  head  mofe  atiiongly*  Th^  mouth, 
before  spoken  of,  is  continued  by  a  short  duct 
into  two  canals^  which  pass  muad  every  joint 
of  the  asitmal*ii  body  conveying  its  aliment,  and 
sending  a  traosrerse  canal  along  its  bottom 
uddek  oonnects  the  two  latent  eaee«  Bit  An<r 
ihony  ii^ected  upwaiPde  of  three  feet  of  these 
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canals  by  a  single  push  with  a  small  syrinjje, 
but  he  could  not  make  it  pass  upwards  beyond 
two  joints  vldcli  Beemed  tn  indiciite  tha  enl* 
ence  of  valves  opauiug  only  in  one  direction* 
He  eayi  theie  u  no  anal  orifice^  bat  otber  an* 

thors  expressly  mention  one,  and  it  is  not  ^usy 
to  conceive,  it  tbe  last  baa  no  entice,  bovr  ibe 
joints  oan  increaBO  in  number  and  remain  tson* 
catenated.  The  body  is  composed  of  a  Yast 
number  of  jointa»  each  baling  an  oigan  wbioie* 
by  it  attaches  itself :  those  nearest  the  head  are 
always  small  and  they  eoburge  gradually  as  tbey 
leeede  from  it.  The  eKtramity  of  tbe  body  ter* 
miaates  in  a  small  semi-circular  piece.  - 

Sir  Anthony  suspects  that  tbe  Sflveial  joints  of 
the  tape-worm  are  separate  animals*  This  is  an 
old  opioioa  and  has  been  ado|4ed  by  several  zoo* 
logists*  but  Bonnet  seeam  to  have  proved,  that 
however  extended,  the  tape- worm  is  only  a  single 
animal.  Whilst  a  livuig'  head  ramains  frttoehad 
to  some  joints,  this  creature  maintains  its  station 
and  keeps  augmenting  their  number^  but  when 
any  ave  broken  dttf  tbey  appear  not  to  ifarm  now 
heads,  aa  Sir  Anthony  supposes,  but  die  and  are 
tapelled  from  the  body.  Their  iratriBMnt.m 
probably  derived  from  the  gastric,  pancreatic^ 
and  other  juices  which  perpetually  flow  into 
the  slomaeh  and  infeeatinas  of  the  animals  they 
infest ;  and  they  employ  the  tentaculai  rays  as 
a  mean  of  irritation  to  determine  a  greater  se- 
cretion of  these  fluids. 
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•  U  would  be  an  endless  laboui*  to  expatiate 
in  this  Tiut'field  where  the  rest  of  the  animal 

kingdom  is  concerned,  amidst  therefore  the 
irariouB  and  strange  Hanrn  that  are  destined  to 
tins  eAoe,  I  shall  ielecl  only  a  fe«r»  ^beginning 
with  one  that  affects  one  of  the  mofit  valuable 
af  oar  animal  poaeaBoions^  I  mean  the  JSfydatidi^* 
which  particularly  and  often  fatally  afiect  our 
flocka  of  sheep,  not  indeed  that  they  ace  con* 
flnad  to  them,  Ibr  they  are  foaud  alio  in.  aw]ne> 
deer,  and  oxen,  and  even  in  man  himself. 

TlMMe  animala  reiemble  the  tape-vofm  in 
their  oral  organs,  but  their  body,  especially 
poatmocly,  is  vesicular.  The  lymphatic  vesicles 
are  what  medical  men  call  hydatids ;  they  are 
found  usually  in  the  brain  and  in  the  liver 
of  these  animals.  Their  size  Taries  accoidiiig 
to  the  species,  some  are  as  big  as  the  flst, 
and  one  was  shewn  to  the  School  of  Medicine 
in  Paoris  as  big  as  a  man*s  head.  Their  shape 
varies,  but  generally  is  somewlial  splieroidal, 
their  substance  is  composed  of  membranes  one 
ma  another  more  less  thick»  and  fi»nned  of 
ciccular  hbres  visible  only  under  a  lens ;  they 
'  aiQ  iialf«>fiiled  with  transparent  lymph.  Thqr 
exhibit  a  peristaltic  motion  wbich  is  often  very 
itfely. 

Thvee  spedes  more  particularly  annoy  ear 

sheep.   The  cerebral  hydatid/  which  finds  its 

*  Hydatit,  *  H.  cerebralis. 
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nmy  into  the  brain  of  these  poor  aiAnals  aud 
cccMioiMi  th«  Totigo;  and  the  mracme^  mi 
oraie  faydmids,*  wUdi  pinetrateiiito  their  kngs 
and  iiver  and  odcaskNi  the  rot.  It  is  usually 
diseomnd  wliea  a  ihecp  is  uifcBlfid  kgr  4m 
former  of  these  pests  by  its  turning  often  and 
bmkly  its  Iwad  oa  onendd;  whea  it  ma  Yery 
quick,  and  ioddmly  stops  nHthdat  aby  apparent 
cause ;  in  a  word,  when  it  appears  almost  di* 

nnged.  Though  the  progret»oftbadiiMBtlHgr 

produce  is  slow,  it  is  generally  fatal.  Five  liuu- 
dred  have  been  eonnted  in  the  head  of  a  single 
ibeep.  The  ra^tagea,  howieifer,  piodacad  by  tUs 
hydatid  are  nothing  to  those  occaaioned  by  the 
other  two,  which  attaek  the  ImiflB  and  lifer  and 
cause  the  rot,  by  which^  in  some  years,  thousauds 
peiiah. 

Borne  worm  are  femaikabie  finr  their  teiy 

singular  forms  or  station.  One  that  attaches 
itidf  to  the  giUa  of  the  fareaniv  looks  like  a  dou- 
ble animal/  nnd  a  kind  of  jhike,*  in  great  nuHH 
bens  invests  the  bail  of  the  eyes  of  the  perch/ 

Though  at  fixst  view  Ae  animafa  of  whichi  ! 
have  in  the  present  chapter  given  some  account  ' 
leem  to«be  altogether  ponidve*  and  iniaDd^M 

scourges  of  sinful  man  both  in  his  own  person  and 

■ 

^  Diplozompamdoxmn.  Plate  I.  b.  Fia«  4. 
*  Diplostomum  volvens.  ibid,  Fig.  5. 
«  Ibid,  Pig.  6,  . 
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ui  Im  pmparty*  and  their  great  object  is  l&aateu- 
ing  the  execatioD  of  the  BobUpaarian  sentence 

of  death,  yet  this  evil  is  not  unmixed  with  good. 
Though  liearfuL  and  hart&I  to  individuals,  y^L 
jl  ptamctaB  the  general  wel&re  by  helping  to 
seduce  within  due  Uuiita  the  numbers  of  man 
and  beaat*  Besidei^  with  regard  to  the  Loud 
of  the  Creation,  these  things  are  trials  that 
exercise  his  patience  and  other  virtuesj  or  tend 
to  imliiee  hie  refennatkm,  and  finally  to  eecue 
to  him  an  entrance  into  an  immutable  and  eter- 
nal state  of  felicity,  when  that  of  foebation  is 
at  an  end,  so  that  the  gates  of  Death  may  be  to 
him  the  gates  of  pbac&  and  aasr^ 


Chapter  XII. 
jFrnotioHM  and  JmHwMs.  AnmUdmtu 

■ 

I^B  animals  we  have  jm^  been  cenwdering 
Ibrm  an  almost  insulated  group,  so  that  it  seems 
not  easy  to  say  to  what  tribe  they  are  most 

was  observed  above^  especially  those  that  haye 
rudtmental  tentacleB»  seem  to  tend  somewhat 

« 

towards  the  moUnscan  tribes ;  they  exhibit  con- 
siderable resemblance  to  the  blood-suckers  or 
true  leeches,  and  like  them  have  an  instrument 
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of  suctioDy  tliougli  employed,  perbaps»  iu  extract- 
ing the  flap  or  the  blood  of  plabts,  and  «l  the 
same  time,  in  many  respects,  us  we  liave  laltiy 
seen,  they  apjuroach  the  polypes** 
*  The  Flukes,  Ukewiflo,  appear  to  ham  Mae 
characters  in  commoa  with  the  leech,^  so  that 
a  paasage  ia  open  fima  the  inteatiiial  iraraa 

towaids  the  AnneJu/futs,  some  of  which,  as  the 
earth-worm,  occasiooaiiy  become  intestinal,  and 
wewenl  are  possessed  of  reprodactiTa  powen 
almost  as  great  as  those  of  the  pseudo-leech, 
or  the  polype.  1  shall  theiefiire  neort,  m  taking 
my  departure  from  the  worms,  bend  my  steps  to 
the  animals  just  mentioned,  which  iorin^iy  hm 
ike  same  general  draominatfam. 

They  are  called  Aiiuelidans,  I  suppose, 
because  they  appear  to  be  divided  into  little 
rings,  or  ebe  to  liave  unnnlar  folds,  and  flie 
soft  yermifcnrm  animals^  some  naked,  othm  io- 
habiting  tabes^  in  some  simply  nuomfaianoiifi 
in  others  covered  with  agglutinated  particles  of 
sand,  and  in  others  formed^  like  tiioaa  o£  ti» 
Molluscans,  of  dielly  mattjer*  Booie  have  nOf 
ther  head,  eyes,  nor  antenna,  while  others 
are  gifted  with  all  theaa  otgans;  inaiead  of  \ 

jointed  legs,  their  locomotious  are  accomplished  ; 
by  means  of  fleshy  bristle-bearing  retractile 
protuberances  or  *  spurions  legs  disposml.  is 

'  See  above,  p.  325. 
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lateral  fMw,    Their  month  ia  termiaal  but 

not  formed  on  one  type;  in  some  it  is  simple, 
orbicular  or  labiated ;  in  others  it  consists  ot'  a 
proboiofa  oten  having  maxillift.  Tbejr  haw 
a  knotty  spinal  m^row,  in  this  being  superior 
to  the  MoUoBcana  and  approachiof;  the  Con** 

dylopes.  They  have  red  blood,  and  their 
rircalation  ia  fay  arteries  and  Yeias^  but  they 
have  no  special  organ  for  the  maintenuicd 
of  the  systole  and  diastole,  their  Creator  not 
having  giveo  them  a  heart,  but  where  the  veins 
and  the  arteries  meet,  there  is  an  eolargementt 
and  the.  systole  and  diastole  is  num  viaible^ 
as  Cuvier  remarks,  than  in  the  rest  of  tlie 
system,  these  enlargements  therelbre  seem  to 
leproaent  a  heart/ 

Savigny,  in  the  third  part  of  his  SysUme  das 
Ammam  ami  VertUm  divides  them  into  five 
Orders,  of  wliich  he  gives  only  the  characters  of 
the  firar  first,  toteading  to  pnUiab,  ia  a.  supple*' 
ment,  his  account  of  the  fifth ;  these  Orders  he 
arranges  in  two  Divisions — the  first  including 
those  that  haro  briides  for  lodcAnotionv  and  the 
iTCond  those  that  have  them  not.  .  • 

U  Wmftnt  Order  he  denominates  N^mdBom.^ 

and  ciiaraclerizes  them  as  having  legs  provided 

vrilh  retractile  subulate  bristles,  wUhmt  claws ; 
a  distinct  head  with  eyes  and  antenna ;  a  pro- 
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boicift  UmI  can  be  pfotnided»  gemmiiy  wtmd 
with  maxillae. 

^  Tlie  secoud  he  names  SUrptdeans,  these  add 
to  the  of  the  fecmer  fetrsetile  bmliea,  inifil 
claws;  they  have  no  head  furukhed  with  eye& 
and  antenniB,  and  no  pioboKiB.* 

The  //iirii  he  names  Luiiibricinans ;  these 
ham  no  prajectuig  kga  ;  hot  aie  finmiahed  iritb 
bristles  seldom  retractile ;  they  have  no  bead 
wkh  eyes  and  antennae,  and  no  maxillae* 

4*  Hia  fmtrtk  Order  be  names  HumUMm 
They  have  a  prehensile  cavity,  or  sucker,  at 
eadi  inrtieiBity,  and  eyes** 

5.  In  his  Jljth  Order  he  intends  to  compre- 
hend those  Annelidana  that  haire  ueitk^  bcifitka 
nor  pfeheiisile  cayitiee,  but  bia  aoebanl  of  thb 
has  not  been  published. 

He  beginewitb.tlK.nioatpeEfeclof  tfaeAnBS- 
lidans,  but  viewing  them  in  couuection  with  the 
wefma  i  mast  leferae  die  order,,  and  Jnslsad 

of  descending  ascend,  which  will  bring"  me 
ultimately  into  connection  with  the.inore  dis* 
tinctly  jointed  animab  tbeXknidylopes. 

1.  The  Order  of  Hmidmmms  inolndea  aniaiak 
that  an  of  the  first  importance,-  as  well  assone 
that  are  fearfully  annoying,  to  mankind.  Uls 
GOBunon  leech*  has  long  been  so  much  in  itqiitft 

'  Serpkkm^         <  LumMcina  and  HirHdima. 
'  Hirudo  mediciiialiSy  L.  {Sanyuisuya,  Sav.) 
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witk  medkai  loeo,.  acooiuit  of  the  fiu^Uily 
with  which  it  can  be  applied  to  any  part  of  tbl> 

body  where  bleeding  is  required,  tiiat  they  aie 
now  bocome  acaice  in  our  own  waters^  and 
consequently  dear,  so  that  large  numbers  are 
imported  irom  the  Continent. 

PfOTidenoe  has  gifted  theie  animals  with  a 
sucker  on  the  imderBide  at  each  extremity  of 
their  body>  by  wiiich  tlieir  looomottons  aieper* 
formed,  and  by  means  of  the  anterior  one  they 
fix  themselves  to  any  animal  that  comes  in 
their  wa^f  «  We  see  theiefim  At  tliem^  thoogb 
on  a  larger  scale,  some  approximation  to  the 
loeomotive  and  prohensile  organs  of  Bonle.of  the 
Cephalopoda,  and  prior  to  them,  of  the  Stelle- 
fidans  and  l^^chinidanSy^  which  likewise  move 
and  frc  themsdveflt  by  suckeia.  The  laowlll  is 
situated  in'  the  cavity  of  the  oral  sucker,  it 
is  triangnlar  and  armed  with  duee. sharp  teel^ 
disposed  koi^tndinally  in  a  triangle,  two  being 
lateral  and  one  intermediate,  and  higher  npk 
These  teeth  ace  sharp  cDough  to»  pderoe  not 
only  the  human  skin,  but  even  the  hide  of  an 
ox,  and  haye  their  edge  aisned  with  two  rows  of 
-rery  mimte  . teeth ;  at  Ae  bottom  of  the  mouth 
is  the  organ  of  sucthm  which  imbibes  tlie  blOod 
flowing  Asm  Ae  wound  made  by  the  teeth. 
These  animals  inhabit  fresh  waters,  in  which 

»  See  above,  p.  306,  201,  205. 
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they  swim  like  eels  with  a  vermicular  mati^u. 
In  momg  on  a  tolid  body,  tli«|r  fiist  fix  Umie 
selves  by  their  anal  sucker,  which  is  larger  thaa 
itm,oral^  and  then  by  means  of. their  mmkf 
fllnictare,  extend  th^selves  forwards,  whea  they 
fix  their  mouth,  d<tor»h.  tbeir  anal  sucket, 
and  thos  ftoog  tbenselwB  alternately  by  «Kk 
proceed  with  considerable  rapidity.  Th^  are 
lieraia{ihiodite0»  and  bring  focth.  tbeir  yw| 

alive.  When  in  their  native  waters  they  suck 
any  animal  that  cornea  in  their  way,  even  thoii 
with  white  blood,  aa  the  larv»  of  inaect%  wonn^ 
and  the  like*         ,   -  ' 

Herodotus  relates  that  the  carocodile»  in  ctth 
sequence  of  its  frequentmg  the  water  so  mucb, 
haa  the  inaide  q£  ita  month  infeatad  by  leeckia^ 

which  a  little  bird,  named  the  trochilus,  enters 
and  devoura,  without  receiving  any  injury  irott 
the  moDiler.  Geoffiroy  St.  Hilaire  aaaarta  ihiA 
no  leeches  are  ibund  in  the  Nile,  and  therefore 
anppoaea  the  Bddla  of  the  falhmr  of  imHasf 
were  not  leeches  but  mosquitoes.  But  Savigny 
haa  deaciibed  a  leach  under  the.name  of  M^fM 
nilotica^  which  he  regards  as  synonymous  with 
the  leech  of  Herodotus.  Boac  mantiMi  ooft 
which  waa  found  in  the  atagnant  watoi 
in  Egypt,  when  not  inflated  as  small  as  a 
hone  hair,  *  which  very  much  annoyed  tkt 

<  Plate  VIII.  Fia.  3. 
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Ffeiich  soli^i&»,  attacking  them  in  nearly  the 
.Mone  way ;  when  they  dnnk^  tetening  ilielf  to 

llleir  tkrmt,  and  oecabioniug  hemorrhaged  and 
nibm  rntkms  accideats. 

'  Mr.  Madox,  in  his  Excursions  in  the  Holy 
Idmd,  Egyj^t  states  that  he  had  fiequeutly 
flMRy  on  tbe'banlcB  of  the  If  ik,  a  lM-i^Mnit'tte 
size  of  a  dove,  or  rath^  hu^er,  of  handsome 
plumage,  and  inaking  a  twittering  noiae  whW 
on  the. wing.  It  had  a  pecuUar  motion  of  the 
head,  as  if  nodding  to  some  one  near  it,  at  tiie 
same  time  timiing  itself  to  the  right  and  left, 
and  .making  its  oong4  twice  or  thrice  before 
ifes'deiiarihiiw. '  This  bird,  he  was  told,  was  called 
Smcksaque,  and  that  tradition  iiad  aligned  to 
it  tiie  haUt  of  entering  the  month  of  tlie  croecH 
dile,  wlien  basking  in  the  sun,  on  a  sand  bank, 
fer  tibe  purpose  of  picking  what  might  be  bA^ 

hering  to  its  teeth ;  which  being  done,  upon 
a  hint  from  the  bird,  the  reptile  opens  bis  mouth 
and  permiis  it  to  fly  away.^ 
.  This  seems  evidently  the  Trochilus  of  Hero^ 
dotiis^  abofe  alluded  to,  as  clearing  the  -month* 
of  the  crocodile  from  the  leeches.  Aristotle,  in 
move  than  one  plade  of  his  SiHar^  qf  Aniwiabt 
mentions  such  a  bird,  and  a  similar  tradition 
concerning  it,  with t that  of  Mr.  Madox.  ''The 
Trochilus  flying  into  the  yawning  mouth  .of  the 


1  Excumems,  &c.  t  408. 
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crocodile  cleanses  bis  teeth,  and  thus  is  provided 
with  food.   Tlie  latter,  mamhte  of  Oie  bmtf^. 

suffers  it  to  depart  uninjured."*  In  another 
place,^  he  seems  to  speak  of  it  as  an  aquatk 
birfl ,  yet  aflierw«idft  he  deBcribdi  it  as  (ntfM/^ 
ing  shrubberies  and  subterranean  places.?  Whe- 
ther this  animal  really  attaoda  Uraa  v|nn  thi  ^ 

crocodile  has  not  been  ascertained,  but  it  would 
be  singular  that  such  a  tradition  should  have 
naintaiiied  ila  ground  so  long  withaat  any  tma^ 
dation, 

As  «  fbither  piraf  that:  the  IkUkt  of 

father  of  history  is  a  true  leechy  and  not  a  mos- 
quito,— as  M.  Geoifroy  St.  Uiiaire,  ftom  the 
meaning  nf  its  primitiTO,*  wonld  interpnt4e 
word, — ^it  may  be  observed  that  Aristotle  com* 
paMi  the  Bdella  to  an  earth-wnnn/  and  da^ 
scribes  its  peculiar  motion ;  and  in  Hesychius  it  is 
said  to  be  a  kind  of  SooUx  or  worm ;  Theocritus 
also  alludes  to  its  blood-aaddng  propenaitiM.^ 

That  leeches  infest  the  aquatic  Saurians  is 
farther  evident  from  a  letter  irceived  Irf  Mr.  B* 
Taylor,  imd  very  kindly  oommtmicated  by  Mb 
to  me,  from  a  friend  at  Calcutta,  Mr.  W.  C. 
Hniry,  wl|o  having  obaetved  that  the  tmomd 
the  gigantic  crane^  were  generally  very  full  of 

1  MUt.  An.  L  iz.  c.  6.  <  Md.  1.  viii.  e.  3. 

•  Mi,  \.  is.  e.  11.    .  ^Thctti.  BIcXXo^,  to  mL 
'  De  incessu  animal,  c.  9. 

•  JdylL  ii.  line  65,  he  calls  it  Axynvanc  B^cXXa. 
7  Ciconia  A  reola  f 
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loookm^  ihimnmmi.  to  foamme  the  ciooodile ; 
aiid  «pmi  a  laige  alligalor  he  found  a  small  red 
species,  oi  wliich  he  sent  speciiuens.  A  friend 
oi'miam,  Mr,  Murtiii,  of  Ittlington^iobserred  alao 
that  the  alligators  of  Pulo  Pcnang  were  infested, 
aS'faa  tbooi^l;  lif  an  aniiuai  of  thiii  kiDdt  called 
by  tho  natives  tte  knoe. 

•  The  Trochilus  of  Aristotie,  Mr.  Stanley  states 
to  Mr.  Tmflat^  'm  ibe  £gypt]an  Plover;^  who 
further  observes  that  the  Green  Tody^  is  also 
ralatfid  to  claauae  the  mouths  of  the  alligaton 
-m  the  West  Indite,  from  the  goato  and  Bim 
that  stick,  in  great  abuudajocey  in  the  gliitinous 
mmttat  they  oontiaiii. 

But  there  is  a  terrestrial  kind  of  leech  found 
ia  the  iftia&d  of  Ceyloa^  which. appears  tp.be  a 
^WKtar^pdlt  Aan  any  otiber  speoies  of  th^  genus, 
aiid  one  oi*  the  greatest  scourges  of  that  fine 
iri&slcU  They  mSut,  in  famAense  niunbecs^  the 
SKN^ntains,  woods,  and  swatiipy  grounds,  par- 
Uauikrly  ia  the  rainy  season.  They  are  ofteoer  . 
■een  leaves  ahd  stoned  Ihiln  in  the  waters. 
The  largest  are  about  half  an  inch  long  when  at 
-rest.. '  Tlieir  colour  wnes  from  brown,  to  light 
brown,  widi'  tbteef  longitudinal  yellow  lines. 
TJiey  are  semi-transparent^  and  when  fully  exr 
tended  are  like  a  fine  chord,  sharp  at  the 
tremity,  and  easily  thread  any  aperture  so  that 

*  Ckaradrius  JE^yptiw,  <  Todus  viridis^ 
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they  oan  peneCfCbB.  thiougb  the  Ugkt  dMmig 

worn  in  that  climate,  rendering  it  impowbk^ 
«t  tluit  'fleami,  ta  ]mm  thmigli  tbe  woodft  iMh 
out  being  covered  witli  blood,  Dr.  Davy  cou&ted 
fiftv  oo  the  nnmfi  Deraoii ;  no  (jKMHi^r  4<i#ff  hur 
individiial  stop,  than,  as  if  they  saw  or  scented 
him,  they  crowd  towards  hini  .&un  ail  qnaiteOb 
From  their  immeBie'  munbem,  aeliTity,  aid 
thirst  of  blood,  they  are  the  great  pest  oi  tra- 
mttm  in  the  intarior^  Fmanl  macyn  that  ikt  • 

Dutch,  ill  their  march  into  the  interior,  at  dif-  I 
ferent  times,  lost  several  of  their  mmt  6nmr  tbm 
attack.  Other  fbimab  besides  mm  mS^  imA 
fully  from  them,  itnd  horses  in  particular  are 
rendmd  so  resthre,  when  they  fatten  upon  timm,  { 
as  to  be  quite  unmaiiageabie  and  unsaf  e  to  ride. 
Hie  only  way  to  prevent  their  attnck,  ietnosifr 
the  skin  completely. 

The  office  devolved  upon  the  pree^  tvi^ 
is  one  which,  within  eerlain  limits,  i»  beneMiI 
to  the  animals  who  are  the  olgects  oi  it — thougii 
liiose  last  mentianed  woold  be  insetted  in  i 
list  of  the  destroyers  of  the  animal  kingdom--  i 
which  contribute  to  rimintnin  a  jnat  balaatf  | 
between  the  different  members  of  it.   The  fly 
that  bil;es  the  horse  prevents  it  from  evtf - 
feeding,  and  so  the  keohee  may  be  of  ms  to 
the  larger  aquatic  aninmls»  at  the  same  tim^ 
that  the  smaller  ones,  such  as  the  grubs  of  | 
insects,  must  generally  perish  Iroui  the  inser- 
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idn  of  th^r  Bkatitp  jaws,  and  the  sucUoa  of  their 

Yet,  as  we  see,  this  id  one  of  the  animals 
ttet-'Hiaii  has  taken  into  alliaiuoe  with  him, 
and  this  no  doubt  Providence  intended  he 
AiuHildi  and  probably  dmcted  him  to  it,  I  mean 
bjr  earning  oMain  eireamfltaiices  to  take  place 
that  attracted  his  attention  and  indicated  its 
problMe  use.  So  that  what  at  first  put  him  to 
pain,  and  caused  hiin  alarm,  lie  found,  upon 
tfU,  might  be  lendaied  a  very  Tahiable  addition 
to  his  means  of  cure  when  attacked  by  disease, 
or  when  he  waa  suffering  from  a  looal  injury. 

mie  leoeh  tribe,  besides  its  utility  in  the 
exercise  of  its  own  function,  may  be  useful  as 
aAvdiiig  nutriment  to  some  other  animals,  as 
fishes  and  birds. 

The  eart/i-wonm^  form  a  priiieipal  feature 
af  the  next  Order,  and  afford  a  deUcious  marsel 
to  bifds*  of  every  wing.  The  fishaman  also 
baits  his  iiook  with  them,  and  the  ground* 
biMles*  often  make  a  meal  of  them,  so  that 
had  they  no  other  use,  still  they  would  be  a 
very  impotrtaut  part  of  the  creation.  But  their 
great  function  appears  to  be  that  of  boring 
the  earth  in  all  directions,  ^whereby  they  are 
ussfut  to  the  fiirmer  and  graaier,  giving  a  kin4 

^  Lumhricui  (EMierum  Sa9,)  ierreitrii.  L.  Ac. 

•  Carabus,  L. 
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of  imdei^tiUage  to  portafe  and  odier  knds,  nt 

by  the  casts  whi(  h  tliey  ever}  m  here  throw  up, 
they  help  to  loauuie  the  soil,  and  do  the  same 
ftr  pastures,  that  the  spade  does  far  the  gmdn 
and  the  plough  for  arable  land,  place  the  soil 
that  laid  bdoir  abate.  Their  Ibod  being  ^lego- 
table  detritus,  what  passes  from  them  must  be 
yery  good  manure. 

The  anatomy-  of  these  veU-known  eninsb 
is  very  singular  and  well  worthy  tlie  atteutiou 
of  the  pfayaolognt  and  aaotomiat;,  the  «Bljr 
circumstance  relating  to  it  that  I  shall  here 
mention  is  that  their  long  body  is  not  only 
dinded  externally  into  rings,  but  inteniaUy  iaft^ 
an  equal  number  of  cells  t^eparated  from  each 
other,  if  I  may  so  speak,  by  a  kind  of  dis- 
sepiment or  diaphragm — ^there  are  more  than 
^  hundred  oi  these  cells  in  the  common  species, 
as  appeals  Mr.  Battel's  admirable  figures 
in  the  Philosophical  2\amactions  for  1823,  to 

which  I  most  refer  the  racier  for  further  volhh 
mation  on  this  subject,  first  observing  that  th€f8 
seems  some  analogy  between  the  cells  of  the 
earth-wonn  and  the  joints  of  the  tape»^na. 

The  motion  of  these  animals,  and  Qf  many 
nther  Annelidans,  is  accompliabed  by  means  sf 
the  rings  of  their  body  and  their  lateral  bristles; 
the  latter  the  Creator  has  given  to  them,  in  the 
place  of  legs :  pushing  with  the  anterior  portion 
of  these  against  the  plane  of  position,  by  con- 
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txttiBtuig  tim  xiagi»  they  briiig  up  tim  poBterMNr 
pOftiiNi  of  dieir  body,  and  then  fixing  that  part, 
^CKtend  the  aaterior  rings,  and  so  proceed  suc- 
UMmimiy  with  a  kipd  of  nndnlalang  motioa^ 

«  a 

« 

3*  YkTe  are  next  U»  xiotice  a  tribe  of  AnDfilida^ 
«niy  of  wfaich,  in  coe  respect,  makeaomeap 
proadi  to  the  Testaceous  MoUuscans.  Though 
tnkf  anwuhted  and  icnuihed  with  a  kind  of  fiiba 

legs,  they  are  defended  by  a  shell  resembling 
in  itoi  nbitaaoe,  that  of  the  class  just  alluded 
toi  iiiit  often  by  ita  imegiilar  cooTolutiona  pro?* 
ing  that  it  bdongs  to  au  AnueUdan  and  not  to 
a  Mrihucan;  aome  indeed  iqpproach  to  tbeaporal 
convolutions  of  a  Trachelipod  shell ;  others  form 
a  membranous  sac,  and  coyot  it  with  agglutiu^Ued 
partkdea  of  aand,  as  tbe  common  Subella;  othm 
again,  likewise  inhabit  a  tube,  but  they  fix  it  in 
the  iMka.  Tbo  teHnoeoua  animalft  of  Una  claaa, 
particularly  the  wmnndieUa,^  inhaUt  a  tortaoUft 
tube  which  they  form,  probably  with  more  ease 
and  oekrity  than  tho  MoUuacaiia  fionti  their 

Bhella — for  they  appear  almost  to  do  this  as  they 
movfiL  aince  the  shaoe  of  the  shell  imitate  the 
sanooos  windings  of  a  worm,  and  that  of  the 
Serpula  adheres  to  the  substances  on  whicl^  it 
ia  fiNrmed.  We  aee  it  often  upon  the  ahdb-  of 
bivalyeSy  to  which  it  adheres  by  tlie  luwei  sui- 
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lace,  ioaking  like  a  iiiUe  worm  creeping 
tbevQi;^  and  forming  ooaTofaitkMiB;  J  Imm^ik 
Bpecimeu  on  a  valve  of  the  cock  s-crest  oyster,* 
whkh  m  tmind  down  by  a  pioooA  iiiiui««^ 
parmlly  frrai  the  disk  of  the  oyst^ibdl  its^ 
how  produced  and  thrown  over  the  SerptUa  k 
geems  not  easy  to  omi^octinnB*  Diftironl  ipiriiH 

of  these  worm-shells  are  often  found,  embracing 
each  other  with  their  conwlutionfty  on  the  mm 
4dieU;  wlievemr  the  tea  is  or  hm  bera,  they 
•abound  eitl^  in  a  recent  cur  foaad  state ;  tim 
aw  fimnd  on  rocks*  and  aea-waed  as  wall  as  m 
marine  shells,  and  those  of  lobsters.  The  Serpu- 
lidanSk  in  mimral^  iwitai^^  tha  flfiiifal  stmctaii 
of  the  Traehdipod  and  other  Malfaiacans,  asii 
particularly  evident  in  iSUiquaria  and  V  ennetm^Vi 
indeed'  the  last  0simis  is  not  itself  a  MaUnsosSy 
as  Lamarck  luakes  it. 

Other  species  oi  this  Order  are  taught  toestsb* 
lish  thoDtselTeB  in  fisenrai  of  locka,  whiefa  serve 
them  instead  of  a  shell  to  protect  the  membranout 
tubes  into  which  they  retract  thdr  petalitas 

tentacles,  which  together  represent  a  beautiful 
Uofisom,  or  the  nectarium  of  a  passwa* 


*  &,  Triguetra. 

eollectk»i  of  the  lale  Feter  CSolfiMon,  I  hav^e  «6n  two  jpecHnay 
of  this  oyster,  which  had  produced  from  the  back  ot  their  sbell 
a  doiibia  seriea  of  proeeaset,  with  which,  as  with  so  many  fiag^ 
thay  bad  takcti  finn  bold  of  a  piece  of  stick. 
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dii^^-..  Of  this  kind  is  the  Magw^cmt  Ampki- 
4H!fc;iigured  in  the  Limmm  WmBoeiwkB^  Itis 
ibuud  ill  the  rocks  of  various  parts  of  the  coast 
of 'JMMoeft.  When  fdaimed,  it  retiacto  its  ten* 
tades  within  its  tube,  and  the  tube  itself  into 
i#tk.  How  it  excavates  its  rocky  burrow 
iMttiiMC  liem  asMrtained. 

^  The  Sahelke,  which  pass  luider  various  names 
in  difftoent  «iitluirB»  inhabit  the  saiidy.partB  of 
the  shore,  and  like  certain  case-worms  form  a 
covering  for  their  tube  oi  .selected  grains  of  sand» 
minig  mmetimeB  other  subBtences  tfaat  -ctait 
tlieir  purpose,  which,  by  some  secretion  at  their 
^ciqpOMil,  they  glue  pretty  firmly  together  so  as 
to  form  a  neat  case  taping  towards  the  tail. 
The  animal  buries  itadf  and  case  in  the  sand, 
with  ttfli  head  towards  the  snTAcei  so,  probably, 
as  to  enable  it  to  protrude  it  and  expand  its 
tenteeles  to  collect  its  food  whra.cofered  by 
the  wmer.  The  bristles  of  the  legs  in  some 
species  resemble  burnished  goUi. 

The  ftmttions  of  a  taige  -proportion  of  the  ani- 
mals of  tills  order  seem  to  correspond  with  those  of 
the  bivnhe  shdil^^fish ;  they  undermine  the  sands 
and  die  rocks,  bore  into  sponges  and  ooraDines; 
and  other  submarine  substances,  and  some  pro- 
bsUy,  into  eabmerged  wood:. like  them,  abo, 

they  seem  to  feed  on  animalcules  brought  within 
their  reach  by  the  tide.  The  SerpuUdaus>  whose 

1  ^  Tubularia  maymjica,  Shaw.  ' 
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food  is  similar,  are  directed  by  tiie  wiU  gsf  tbsix 
Omtor  to  affix  theniMtooi  wtemiUy  to  wy  f«k 

merged  bodies  tliat  come  iu  their  way,  whether 
ffiineml  or  animal.  All  jtbey  jeequir^  saoiQ^vtabi 
0ttDietluiig  lo  atteeh  themaelTai  tx^  wiiiA 
they  can  protrude  thm  tejol^cular  gill9»  aad 
Mze  thdbr  prajr*  They  mmA  eontiibvla  liHOgdtr. 

as  well  as  the  mining  Amididans  of  this  order, 
to  the  prof^tiou  of  cakarooud  matter.  Mr. 
Soworly  m»Mpe6b$  that  their  pioboseia  may  be 
imrtrameutal  in  forming  the  shell*  but  it 
not  piopeily  a  pfoboecis,  taut  matAy  an  opoBda* 

lum  on  a  long  footstalk,  which  was  requisite  that 
it  might  be  protruded  so  aa  not  to  Mteiftr^ 
with  the  actkn  of  the  giUt* 

The  animab  indvded  in  Mir.  84 

Ofdcr,  the  Nereideam  bring  us  very  near  to  the 

Ck>ndyIopea.  They  have  a  diatinct  h^sAl,  jointed 
oi]gaiia  like  antemuBv         it  prabooeis  umti 

with  maxillsB,  und  spurious  legs.    They  have 

ako  certaiii  dovaal  8ci|lefl»  vl^ch  M.  Sanigay 
ealla^tra,  and  deema  analogous  to  the  orgaM 
of  flight  in  insects.    These  aniioala 
atffMd  the  fiitt  example  of  the  coetveiiiioa.  cif 

organs  of  locomotion  into  others,  deployed  for 
a  diffisent  purpqao. ,  J  do  not  mmtt  by  tim 
that,  in  the  progress  of  the  aaimal's  growA,  «ie 
organ  is  really  converted  into  another,  but  that 
analogous  oi^ans,  in  different  tribes  or  genera,  are 
employed  for  diileieiit  purposes.   Thus,  what  ia 
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niMt  .AmieHdftiis  fupe  locomotive  aKgans,.  in 

0anSj  Phgllodoce^  and  sorae  other  Nereideans^ 
become  a  kind  of  twitoc>le>  The  marine  tScola^ 
pemA'a  of  Acutotki.inoBt  piobebty  bdonged  to 
this  Order,  and  many  species  make  a  near  ap-: 
praidbL  to  tbio,tenDeftiiaLoiicxk*  like  tham  tbey 
arakmg  and.  oAm  fiat,  conaiflting  of  a  great  num- 
ber of  segments,  some  having,  between  two  ami 
three  buufaed,  fvnuahed  accoitUng  to  the  spe* 
cies,  with  one,  two,  or  three  pairs  of  legs  in  each ; 
like  thaok  also*  they  twial  about  in  all  durectioiMi 
when  handled,  thejr  concseal  themaelvea  in  dose 
places  wharB  they  lie  in  wait  for  their  prey*  la 
one  leepect  aome  of  them  add  the  iutiQet  of 
llie  spider  to  that  of  the  centipede,  for  they  line 
and  sometimes  coTec  the  cavities  of  .the  locka 
wttch  &ey  inhabit  with  a  slight  silken  wel^  and 
thus  concealed  they  watcli  tiie  approach,  of  some 
animal,  and,  anddenly  ifamsdng  out  the  antevior 

part  of  their  bodv ,  seize  and  devour  it. 

My  late  iudetatigabLa  and  talented .  iriend, 
the  Ber.  L.  Ouilding  cHOce  found  a  Immd  speeiea; 
in  an  ancient  wood  in  the  Island  of  St.  Vincent's, 
which>£ram  its  soft  body  he  legaxded  aft  a  Mol* 
luscan,  but  from  its  figure,  and  annulose  struc- 
ture, its  jointed  antennae,  and  seennugly  jointed 
legs  erowned  *with  bristles,  it*  oertainly  belongs, 
as  Mr.  Gray  has  remarked,  to  the  present  class* 

*  Savlgny,  Sijst.  a'cs  AnneL  9,  12,  13, 
«  Plate  VllL.  Fig.  4. 

*  Pi#ATi&  VilL  Fie.  1.   Mr.  G.  calls  it  Perij^tmjtUi/ormii* 
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Though  it  bam  scarcely  a  dktmct  head,  its  ve* 
MmbUmce  to  the  cylindrical  myriapodi^  is 
very  striking.  Other  species  of  this  Order  » 
•aiaUe  the  Isopod  CmfltaceanSy  and  soma  e?ea 

roll  themselves  up  like  one  tribe  of  them.' 
These  animals  have  their  liaunts  sometimes  ia 

« 

deep  bnrrows  and  piuMagea  nnder  the  sea-weed 

or  in  tlie  sea-sand.  They  are  so  fierce  in  their 
habits  that  some  have  been  styled  the  tigcm  sf 

the  worms.  Some  fishes  in  their  turn  make 
them  their  prey.  Many  of  them,  as  the  aefr- 
mome/ose  remarkable  ibr  the  brillianejroifllieir 
met^lic  iiues.  Perhaps  tiiese  dazzling  splen- 
dom,  as  in  the  ease  oi  some  inseds^^  may  be 

of  use  to  them  in  preventing  the  escape  of  their 
prey.  Their  forms  and  iustruqieuts  oi'  iocojuo* 
tien  seem  particnlarly  adapted  to  the  sitnstiaB 
and  circumstances  ia  which  they  are  placed; 
thev  legSi  which  aiqneach  the  jointed  legs  of 
crustaceans  and  insects,  fit  them  for  mofhif 
on  the  surface  of  the  bed  of  the  sea,  tiieir  oan 
lor  swimming  in  the  wator,  and  the  long  km  of 
many  for  threading  the  sinuous  paths  and 
burrows  in  which  thegr  have  thmr  hafailBtion  sad 
place  of  refuge.  So  exactly  are  thejr  fitted  hf 
tlie  skiiiul  hand  of  tlie  almighty  and  beuevoleiit 
Avefaiteet  of  all  anhnisl  farms  to  live  and  move  in 
the  place  he  has  assigned  to  them. 

'  Aphrodiiu  aculeata.         *  Introd,  to  Ent,  ii«  231. 
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APPENDIX.- 

■ 

Since  the  preceding  part  of  this  treatise  had 
inoitljr  pnaifd  through  the  pre86»  I  hare  had  an 
opportunity  of  consulting  some  recently  pub< 
Irnksd  works,,  whicli  coiUaia  accouats,  illustrated 
hy-  ftppnres,  of  many  tety  intmsting  animals 
Wlouging  to  several  of  the  Classes  of  which  I 
liave  IheBB  treated;  and  all  of  which,  move,  or 
le»i3  demonstrate  a  presiding  Intelligence  im- 
mecUately  connecled  with  the  globe  that  we 
inhabit,  and  who,  viewed  under  every  aspect, 
evideatly  careth  for  us,  wad  all  the  creatures  he 
iiaa  made.  I  Bhall  idect  a  few  of  theee  for  the 
consideratioQ  of  the  reader. 
.1  ianoBtfy  ofawrved^  that  types  n^iseieiitiBg 

soiue  of  the  higher  forms  of  the  animal  kingdom 

weieeftea  to  be  detected  amongst  tlMMftB  hftloiigiiig 
to  its  lowest  grade :  a  ranarkable  inrtmloe  of  this 
may  .be  seen  in  one  of  Khxenberg's  late  works,* 
in  which  ie  deecribed  and  fignred  a  nngnlar 
Polygastric  lafusory,  whicli  seems  to  exhibit 
the  first  outline  of  an  Aiachnidan'  form;  it  baa 

1  See  above  p.  320.  <  SymboUt  Ph^doet, 


eight  locomotive  orgaxus  or  briiitka^  refmseatiiig 
the  eight  legs  of  thoee  anitntiR^  By  mtm 
tliese  organs,  this  aiiinial,  wiiicii  was  found  by 
Dr.  EhreDberg  in  the  Bed  See^perfonnea  double 
rotatory  movemeat,  one  by  the  rotation  of  the 
anterior  pair,  and  the  other  by  the  three  posteiior 
paim.  The  motioa  of  theie  filaauBtoiie  legs  ii 
BO  rapid  that  they  appear  as  if,  instead  of  eight, 
a  hundred  were  xerolnng,  and  eo  £DRa  a  kiod 

Another  inftisofy 
genuA»  ScLciUaria^  seems  to  pre^uxe  the  SalpeSf 
the  speciee  at  fiiai  being  concatenated  m  ehmi 
or  ribands,  and  after waixls  separating.'  The 
aninudculee  forming  thia  geuna  faacve  aometi«fa 
been  mutaken  fer  plants,  and  the  tpandmngnkor 
iorm  of  the  associated  individuals  gives  them  the 
appearance  of  the  joinitediieni  of  a  plaiit»  mtfar 

than  of  an  animal  chain.  On  a  former  oc  casion, 
I  aUuded  to  other  imitations  of  the  vegetahto 
miid  exhibited  by  the  polypes^  pertiaitauiyti 
some  of  them  producing  seeming  blossoms,  coa- 
aating,  ai  it  warn,  of  laaiy  pelab»*  l  abatt  aee 

notice  ^oiiie  tliat  represent  monopetalom  flowers. 
A  genua  long  known  to  naturaiiate,  which  mm 
intermediate '  between  the  Infttaoiiea  anfl  thi 
Potypea,  named  originally  by  linne  VoriueUa, 
QKaedy  nmnfartBa  4  bell  flower  with  a  wgaA 
footstalk.    They  are  often  Ibund  in  fresh  water, 

.  >  Pi^ATB  K  A.  Fj«.  6.  %  dtft  «bof«,  p.  919. 

«  VhAxm  L  A.  Flo.  4, 5.        «  Bea-akNn,  p.  109. 
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atid  present  no  unapt  representation  of  a  biuich. 
o£  the  flowers  of  the  Uly  of  the  yalley,  whence 
one  species  has  been  named  Vorticella  Conval- 
Imiflu  Some  of  these  haYo  I»anchiuig»  and  others 
rimple  stems/  hot  they  are  all  spiral,  and  capable 
of  being  lengthened  or  shortened  at  the  will  qf 
the  animal*  which  is  .thus  enaUed  to  eloYate  or 

depress  its  little  blossoms,  the  mouths  of  which 
are  fumiahed  with  a  double  circlet  of  filamentary 
tentacles,  by  the  rotation  of  which,  like  the  rest 
of  its  tribe,  it  can  produce  a  food-conveying 
CHmnt  to  its  month.  Still  near^  to  the  Polypea» 

with  which  indeed  it  is  arranged,  is  another 
geaua  representing  monopetalaua  flowers,  named 
by  EhrenlMrg»  who  fcnnd  it  in  the  Bed  see» 
Zooi/otryg»^  or  AmmaUgrofie*  This  singular 
animal  pmdnctlon  will  acarcdy  aitange  undet 

any  of  the  Orders  mentioned  on  a  former  occasion, 
but  it  may  be  regarded  as  intermediate  between 
the  B«ytatories  and  the  Polypes.  Like  the  latter 
it  is  a  compound  animal,  consisting  of  a  naked 
hranehing  stem ;  its  lowtt  eKtiemily,  as  may  be 

seen  in  the  iigiire,-  appears  as  if  sending  forth 
numerous  little  radicles,  and  the  branches  termi* 
nato  in  ovate  gdraiSi  from  wMoh  issu^  a'mynlti- 
tude  of  aniardlcnles  resembling  mouopelalous 
beUHdhapod  flowers,  with  the  month  sumNUided 
by  a  filamentous  coronet,  each  sitting  upon  a 

■  »  •      •  • 

^  See  ihore,  p.  16S.         >  Piatji  I.  n.  Fie.  2.  «• 
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8|>iral  elastic  footstalk,  by  means  of  which  the 
animalcule  can  either  draw  itidf  dose  to  die 
stem,  or,  shoot inp^  out,  dart  on  either  side  after 
it(»  prey*  Whea  the  mouth  of  every  indiyidiuil 
IB  open,  each  germ  lodu  like  what  botanifltBean 
a  raceme  of  bell-shaped  flowers ;  and,  whea  they 
are  eloBed,  they  reiemble  a  bonch  of  giapes.^ 


To  the  class  of  Warm$t  especially  those  that 
ha^e  been  denominated  Mmiotoa,  or  intenial 
worms,  I  have  a  few  iuteresting  additious  to 
mak^,  taken  from  a  work  of  Dr*  NordmoimV 
some  of  which  are  so  extraordinary  and  wonder- 
ful,, both  as  to  their  functions  and  structure,  tliat 
tfae  gfeat  object  oi  the  preaent  treatiee,  Ohm 
Dei  ex  opere  naiuraf  will  receive  Qonsiderable 
iUuatration  firom  some  account  of  them* 

Dr.  Nordmann's  first  treatise  is  upon  a  tribe  of 
these  creatures  that  are  interesting  &om  their 
rery  Mngnlar  situatioiii  in  the  .fij/ety  namely,  of 
the  higher  animals. 

AjDongflt  the  penaonal  pasta  of  onr  own  qieeieii 
enumerated  in  the  chapter  above  alluded  to,'  I 
mentioned  none  that  attacked  the  organs  just 
named;  bnt  this  learned  mvestigator  of  pnrasitk 
worms  has  noticed  two  which  have  been  detected 
in  them ;  one  rei&ted  to  the  GmmetMaorn^*  whidi 
was  extracted  from  the  eye  of  a  penon  affected 

1  Platb  !•  B.  Fia.  *  Microffn^kiicke  BtUrS^,  Ac. 
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bjra  cataract  ;^  and  another,  a  Ui/dalid,'  lioin  the. 
eye  of  a  young  woman. 

Besides  those  that  infest  our  own  visaal  organs,: 
quadrupeds,  birds,  reptiles,  and  fishes,  have  each 
their  eye-worms^  Amongst  those  to  which  the 
will  of  Providence  has  assigned  their  statioa  iui 
the  ^es  of  the  latter  class  of  animals;  is  a  re- 
markable one,^  which  Dr.  Nordmann  discovered 
in  those  of  several  different  species  of  perch^ 
floibetimes;  in  such  numbers,  as  must  have  in- 
terfered with  that  distinct  sight  of  pas^ng  objects^ 
which  appears  necessary  io  enable  predaeeous. 
aiAimals  to  discover  their  prey  in  time  to  dart 
upon  it  and  secure  it ;  in  a  single  eye  the  Doctor 
detected,  in  diflFerent  parts,  3601  df  these  ani- 
malcules :  14  lien  much  increased  they  often  pro-, 
duce  cataracts  in  the  eye  of  the  fishes  they 
iiifest.     This  little  animal  appears  something 
idated  to  the  PAmasnia,  or  pseudo-leach,  and,  to. 
judge  from  Dr.  iS  ordmann's  figures,  seems  able„ 
like  it,  to  change  its  form/  Underneath  the  body, 
at  the  anterior  extremity^  is  the  mouth  ;  and  in 
the  middle  are  what  he  denominates  two  suck- 
ing-cups ;^  these^  are  prominent,  and  viewed 
laterally  form  a  truncated  cone    the  anterior 
one  16  the  smallest  and  least  prominent,  and 

*  F,  Oculi  humani.  *  Cysticercus  ceHuhsa, 

Diplostomum  vohenSf.FhAT^  LB,  Fio,  6* 

^  See  Nofdmaon'*  Mierojfreg»hf  i.  L  iu/.  1*9. 

^  Saugnapfe. 
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more  properly  a  sucker ;  the  other  probably  has 
other  functions,  since  he  could  never  ascertain 
that  it  waa  vaed  for  pr^oaion. 

A  kind  of  metamorpliosu  beems  to  take  place 

in  these  anlmala^  for  our  author  obaenred  that 
they  appeared  under  three  diffisTCfiit  forms. 

These  little  pesta«  small  as  they  are,  have  a 
parasite  of  their  own  to  aTenge  the  cause  of  tbe 
perch,  for  Dr.  Nordmann  observed  some  very 
ndnute  brown  dots  or  capsules  attached  to  Ik 
intestinal  canals  which  when  extracted,  by  mmm  \ 
of  a  scalpel  formed  of  the  thorns  of  the  creeping 
eereus,^  and  laid  upon  a  piece  of  talc,  the  mem- 
hrane  that  inclosed  them  burst,  and  forth  issued 
livwg  anunalcules,  bdonging  to  the  genus  Momt 
and  smaller  than  M.  Aiomm$^  which  immedialeljr  i 
turned  round  upon  their  own  axis  with  great 
Telocity,  and  then  jumped  a  certain  distance  is 
a  straight  line,  when  they  again  revolved,  and 
again  took  a  second  leap. 

Looking  orer  otir  author^s  list  of  eye^wonn 
that  infest  fishes,  we  find  that  five  out  oi  seven 
are  attached  to  diffexent  species  of  perch,  and 
one  cannot  help  feeling  some  commiseration  fa 
these  poor  animals ;  but  when  we  recollect  tbal 
they  form  the  most  numerous  body  of  preda" 
ceous  fishes  in  our  rivers,  we  may  conjecture  that 
thus  their  organs  of  Tision  are  rendered  less 
acute,  and  that  thus  thousands  of  roadi*  dace^ 

^  CaehiMjIajfeUiformU. 
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carp,  and  tench  may  escape  destruction*  The 
e? er  watchAil  eye  of  a  Father  Piofideiioe  ii  oter 
all  his  works,  and  he  has  provided  means,  in 
every  department  of  the  animal  kingdom,  so  to 
Umit  the  inroads  of  the  predaceous  apecien,  that 
a  due  proportion  aud  harmonious  mixture  may 
every  where  be  maintamed,  and  that  with  respect 
to  every  individual  species.  The  means  are  va- 
rioiWi  but  the  end  it  <»ie;  and  the  partial  eril 
terminates  in  the  general  good  and  welfare  of  the 
whole. 

Next  to  tfaei^i^,  the  gilb  of  fishes  are  subjeet 
to  aimoyance  from  internal  worms ;  and  amongst 
these  there  is  none  more  remarkable  or  wcmder** 
fill  tlian  one  first  discovered  by  Dr.  Nordmann, 
upon  those  of  the  bremn,^  and  to  which,  on  ae* 
ooqnt  of  its  remarkable  stmeture  and  conforma- 
tion, he  has  given  the  name  of  Diplozomf  or 
Double  amimaL  In  the  Classes  of  Polypes  and 
Tunicaries  we  have  been  introduced  to  many 
anunals  that  appear  to  be  compound;  which, 

from  a  common  stem  or  body  send  forth  nume- 
nms  a§eula  or  mouths,  in  this  emulating  the 
members  of  the  vegetable  kingdom:  but  amongst 
all  these  plant-animals,*  there  is  none  can 
compete  with  this  of  Dr.  Nordmann,  which,  like 
the  Siamese  youths,  appears  to  be  formed  of  two 
distinct  bodies,  united  in  the  middle  so  as  to  pre< 


*  Cyprinui  Brama, 


'  Pkyiozoa* 
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seht  the  iappelvaiice  of  a  St.  Andrew's  craM^ 
each  halt  oi  the  animal  containing  precisely  the 
same  cu^ans ;  namely,  an  alimentary  cand,  a 
system  for  circulation  and  generation,  and  also  a 
nervous  system.  Miiller  calls  the  innumerable 
and  varying  cohorts  of  the  animal  creation 
preac/iers  of  the  incite  wisdom  and  power  of  the 
Sovereign  of  the  world  *^  and  this  is  one  of  the 
mo&t  wonderful  of  tbeni  all,  which  singularly 
exemplifies  those  attributes. 

At  first  it  might  be  imagined,  that,  like  the 
youths  just  alluded  to,  this  was  a  monstrous  pro- 
duction of  nature;  but  Dr.  Nordmann  rdateB 
that  he  has  ibund  thirty  specimens,  precisely 
agreeing  with  each  other,  all  in  a  similar  situa- 
tion, attached  namely,  to  the  gills  of  the  fish 
mentioned  above,  and  he  never  found  it  single, 
or  in  any  other  situatiuii :  there  can,  therefore,  re- 
Bam  no  doubt  on  the  subject.  In  order  to  iiini 
these  animals,  it  is  necessary  to  examine  all  tie 
leaves  of  the  gills  separately  under  water,  or  to 
separate  the  lesser  whitish  ones  with  a  pointed 
instrument,  when  the  animal  may  be  detected  by 
its  movements:  iti^  station  ifi  between  the  leaver 
or  folds  of  the  inner  gills. 

This  singular  creature  consists  of  two  lobes,  or 
arms,  above  the  point  of  union,  and  two  below  it 
The  upper  pair  aire  the  longest  and  most  diver- 

*  Entomustraca,  27. 
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gent:  th^  are  somewhat  lance-shaped,  and  at 

tbe  extremity  of  eacb^  on  the  under  side,  is  a 
mouth»  with  a  sacker/divided  by  a  fleshy  trab#- 
yeree  septum ;  by  means  of  tliese  suckers,  the 
mouths  of  this  two- bodied  monster  are  kept 
steady;  so  as  to  suck  without  intermission.  The 
orifice  of  the  mouth  is  large,  and,  when  fully 
open,  triangular:  there  is  also  an  organ  within 
the  gullet  which  seems  analogous  to  a  tongue, 
resembling  the  sucking  organ  of  the  pseudo^ 
leech.  The  alimentary  canal  Jbranches  out  on 
both  sides  into  numerous  blind  vessels.  The 
whole  of  this  canal,  like  the  creature  itsdf,  is 
cnicifonn.  The  circulation  of  the  blood  is  very 
visible:  each  half  of  the  animal  has  on  both 
sides  two  principal  Uood  Tcssels,  which  are 
every  where  uf  almost  equal  diameter,  without 
any  enlargement ;  in  the  two.  exterior  ones  the 
blood  runs  upwards,  and  in  the  two  intierior  ones 
downwards,  and  its  motion  is  extremely  rapid. 
The  generative  organs  and  ovaries  are  also 
double.  The  feces,  as  in  the  polypes  and  other 
lower  animals,  pass  out  at  the  mouth.  The  two 
lowest  lobes  are  somewhat  club-shaped,  or  thick- 
eat  at  the  extremity,  towards  which,  in  each,  are 
two  oval  plates,  or  disks,  containing  four  oblong 
acetahtila,  or  suckers :  the  bodies  be  low  the 
plates  terminate  in  a  triangular  piece,  or  iiapper. 
In  some  of  their  movements  it  seems  as  if  the 
two  upper  lobes  had  diil'erent  witls^  since  some- 
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tunes  out  appMni  indined  to  more  to  the  right, 
•and  the  other  to  the  left,  or  oae  to  move  aiul  the 
oih^  to  Rsmaiii  at  rest;  but  the  lower  lobes 
always  mote  rimnltaneoiifliy*  either  inwaidly  cir 

outwardly. 

The  aoimala  that  are  found  attached  to  the  gik 

of  other  fi&iics  are  usually  at  their  lower  extremity 
furnished  with  several  suckers ;  thus  oue  g^uft' 
infetting  the  gills  of  the  son'  and  sword  fisheif 
has  three ;  and  another,^  found  in  those  of  ik 
tunny »^  has  mr,  whence  Cnrier  would  rate 

call  it  Hexastoma.    But  these  are  nothing  to 
those  of  our  Uipiozom^  which,  on  the  four  disks 
just  namedy  has  no  less  than  tixieen  suckers, te 
on  each  disk.^    Under  a  strong  magnifier,  these 
suckars  when  opened,  Ibr  they  can  apea  and 
shut,  exhibit  a  coinplex  machinery  of  hooks 
other  parts,  by  which  their  Creator  has  enabled 
them  to  take  firm  hdd  of  the  gills,  so  as  notto 
be  uuiixed  by  their  constant  motion  in  respira- 
tion, especially  when  we  consider  their  stroctsie 
and  substance.    A  further  proof  of  this  designi^ 
furnished  by  the  form  of  the  animal  itseli^ 
the  body  being  divided  upwards  and  downwai^t 
into  two  diverging  lobes,  it  can  fix  itself  at  eadi 

>  Tristama.  '  Jfola.  '  X^^huu. 

*  PolyUoma.  '  Seombtr  Thynmm, 

^  Even  this  is  nothing  to  tliose  of  a  genus  infesting  lont 
Cephslopods,  A«otfiBiM^|^/6»thediflerentspeeieiofiHi^ 

sijLty  to  more  than  one  hundred  buckers^  whence  their  nans.  . 
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ttctnnihy  moM  Annly  than  if  it  wm  single,  mi 

only  by  haying  more  points  of  attachment,  but 
also  by  the  divergement  of  its  lobes,  especially 
tbe  lower  ones.  When  a  man  wishes  to  stand 
as  tirmiy  aud  steadily  as  possible,  he  separates 
his  lags  so  as  to  form  a  certain  angle :  andthisis 
what  its  Creator  has  fitted  our  animal  to  do ;  and 
BO  by  all  these  means  it  maiotaias  its  statioa  on 
the  Ittbrieoos,  multifid,  and  constantly  moving 
organs,  from  which  it  is  commissioned  to  suck 
the  blood.  Probably  these  Dipbzooas  may  be 
of  the  same  use  to  the  fishes  they  infest,  as  the 
iMNTse-tiies  are  to  the  animal  irom  winch  they 
take  their  name* 

Dr.  iSordmanu  iuuud  this  creature  could  exist 
submerged  for  three  days,  during  which  period  its 
movements  became  gradnaUy  more  feeble.  One 
apecimen,  which  he  fed  twice  a  day  with  iresh 
fidies*  Uood,  lived  nine  days  in  water,  and  apr 
peared  to  die  at  last  from  being  too  mucli 
handled. 

What  can  more  evidently  illustrate  both  the 

power,  wisdom,  and  goodness  of  the  Deity  than 
this  most  «traordinary  animal?   How  nicely  is 

it  formed,  in  every  respect,  to  fulfil  the  ftmctions 
given  in  charge  to  iti  How  admirably  is  it 
secured  against  the  mischances  to  which  its  sin- 
gular situation  exposes  it!  When  we  see  so 
much  art  and  skill  put  in  action  to  adapt  such 
seemingly  iusigniiicunt  ciealuies,  and  so  low  in 
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.the  scale  of  creation,  to  the.  circumstanceB  in 

which  they  are  placed ;  so  many  contrivances, 
^iiibiting  ike  deepest  luteiiecty  taking  the  luobt 
comprdiensiTe  surveys  of  every  possible  eontkh 
gency,  and  rearing  a  structure  calculated  to  stand 
agaiast-  every  pressure  upon  it, — we  must  feel 
convinced  that  the  attention  of  the  Creator  tf 
directed  to  every  individual  in  existence,  whether 
great  or  small,  high  or  low,  spiritual  or  material 
To  every  thing  that  he  created  he  gave  a  law. 
the, law  of  its.  nature;  a  law  emanating  froa 
Him,  enforced  by  the  physical  powers  acting 
upon  certain  structures,  aud  produciug  certain 
necessary  effects  under  His  constant  superinten- 
deiice,  direction,  uiid  ucLion,  ou  uud  by  those 
powers. 

The  intestinal  worms,  as  well  as  some  other 

parasitic  animals,  are  many  of  them  so  remark- 
able for  the  situation  in  which  we  discover  theOi 
that  their  traaspoi  l  to  the  spot  where  thev  areto 
exercise  their  function  seems  almost  miraculous. 
How  a  mite  should  find  its  way  into  the  humtfi 
brdia  seems  past  our  conjecture.  We  caiiiwt 
clearly  ascertain  by  what,  means  the  eye^woins 
are  conducted  to  their  assigned  station,  nor  how 
the  various  species  of  tape-worm  iuvaiiably 
select  each  its  proper  pabulum.:  the  same  holds 
good  with  regard  to  the  cyst-worms,^  or  hyda- 

1  Cyo/icerm. 
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•  tids.    Do  they,  like  the  Infetiud  Pury.^M  fabled 

•  by  Linn^y  fall  from  heaven  upon  the  earth  and  ' 
^    mters,  'and  instantly  bury  tbemselves  in  their 

^  allotted  annuals?  But  to  speak  soberly,  all  we 
can  safely  affirm  is»  that  He  who  decreed  the  end 
decrees  the  meam,  and  these  probably  are  pliy- 
Bical  ones  under  his  direction.  He  it  is  who 
guides  the  punitive  animals  that  he  employs  to' 

^    their  several  stations.    Is  theic  nuL  an  onmipre- 

^  sent  Deity,  whose  action  is  incessant^  and  co- 
extensive with  his  presence?   He  it  is  that,  as 

^  the  Prophet  speaks,  causeth  it  to  rain  upon  one 
city,  and  not  to  fain  upon  another  city;  that 

I-  employs  his  instnnnents,  both  of  benediction 
and  punishment,  according  to  his  will.  It  is 
He,  who  by  secret  paths,  and  by  means  that 
mock  our  researches,  conducts  to  their  assigned 

>    station  the  animals  in  question*   Every  power 

i  of  nature,  every  physical  agent,  is  at  His  dis- 
posal, iiis  is  the  earthquake  and  the  volcano ; 
the  Ug'Mning  of  the  thunder;  the  fire-damp  of 
the  mine ;  the  overwhelming  violence  of  the 
water  flood ;  the  windy  storm  and  tempest :  His 
is  the  wide-wasting  sword,  that  destroys  my- 
riads, and  the  pestilence  that  walketh  in  dark-- 
imsy  and  carries  off  millions;  and  He  gives  his 
commission  to  all  liis  scourges  against  indivi- 
duals as  well  as  against  nations,  which  they  un- 

1  Fttria  %nfitnal%8*^\A. 
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eoiMcioiisIy  execute  and  etnaot  exceed,  for  He 

saitii  to  them,  as  to  the  raging  sea,  Hitherto  shall 
je  come  and  no  further*  and  hone  ahaU  theimk 
of  destmction  cease. 

We  have  a  remarkable  instance  of  this  special 
giridanoe  and  employment  of  natntal  objects  is 
the  case  of  the  prophet  Jonah,  when  he  diso- 
beyed the  word  of  the  Lord.  In  the  first  place 
God  9mt  ami  a  great  wind  into  the  sea;  in  the 
next  he  pr^fmed  a  great  fish  to  swallow  him 
alive  when  he  should  be  caat  Oferboard,  and  at 
the  Lord's  command  the  same  animal  cast  him 
upon  the  dry  land.  Next  God  prqmred  a  gquid 
ftNT  a  shadow  against  the  beat;  after  that  he 
prepared  a  worm  which,  destroyed  the  gourd; 
and  in  the  last  place  he  prepared  a  sUaU  md 
u'i/ul,^  or  n  lieat,  like  the  sirocco,  without  sound. 
In  all  these  cases  the  object  employed  was  a 
physical  object,  under  the  immediate  diiectim 
of  the  Deity.  The  wind,  the  fish,  the  gourd,  the 
wom»  the  heat,  were  not  new  creations,  bat 

well  known  objects,  acted  upon  to  take  a  palti- 
Cttlar  direction  so  as  to  produce  particular  eveots* 
By  what  is  here  said,  I  by  no  means  saKrt 
the  doctrine  of  inevitable  fate,  £or  then  there 
would  be  no  use  in  the  employment  of  mem 
of  prevention.  Sir  H.  Davy's  safety-lamp  would 
not  preserve  the  lite  of  the  miner,  nor  Dr.  Frank- 
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lin's  conductor  disarm  the  thunder  cloud ;  and 
all  the  other  means  that,  noH  sine  Deo^  have  been 
iiiTeiited  to  Tender  harmless  the  action  of  the 
physical  powers  under  certain  circumstances; 
hot  I  would  merely  aoBert  that  constant  super- 
intendence of  the  Deity^over  the  world  that  he 
has  created,  and  Who  uphaUeth  all  things  by  the 
ward  of  his  potcery  which  we  call  Providence,  by 
which,  in  general  as  well  as  individually,  his  will 
has  fiill  accomplishment ;  and  every  substance 
or  being,  whether  animate  or  inanimate,  takes 
the  station  which  he  has  assigned  to  it.  This  is 
no  miraculous  interference  out  of  the  general 
course  of  nature,  but  the  adaptation  of  that 
course  to  answer  the  wise  purposes  of  Provi- 
dence, which  selects  individuals,  and  distin- 
guishes them  from  other  individuals  by  events, 
^  to  this  world,  seemingly  prosperous  or  adverse, 
but  which  have  their  ultimate  reference  to  the 
spiritual  world,  and  to  their  final  destiny.  As 
God  wiUeth  not  that  any  should  perish,  so  he 
withholdeth  not  from  any  the  means,  that,  if 
duly  used  and  improved,  will  be  sufficient  for 
his  salvation ;  and  in  all  his  dealings  with  man- 
kind he  hath  this  great  and  merciful  object  in 
view. 
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Note  1,  p.  2.— 7%e  life  and  fiwHon.   The  word  life  may 

perhaps  here  be  used,  in  some  sense,  inipropeily;  but  the 
original  motion  caused  by  the  agency  of  the  Spirit^  and 
followed  by  Light  and  Expansion,  may  be  called  the  birth, 
or  beginning,  of  the  life  of  the  world,  which  followed, 
under  the  Divine  Guidance,  as  a  consequence  of  it.  I 
speak  only  of  animal  life,  not  of  spiritual,  which  resulted 
fran  the  immediate  insufflation,  if  I  maylao  use  the  term, 
of  the  Deity  himself.^ 

I  may  here  be  permitted  to  observe  that  the  Mosaic 
account  ot  the  beginning  of  creation,  especially  of  the 
incubation  of  the  Holy  Spiht  and  its  consequences,  has 
been  transplanted,  by  many  oriental  and  occidental 
nations,  into  their  oosnQogonies*  The  circumstances  and 
consequences  of  it  have,  in  most  cases,  been  altered  from 
their  original  simplicity ;  and,  in  some,  it  has  been  assumed 
as  a  foundation,  on  which  an  Atheistic  Philosophy  hag 
been  erected  amongst  the  Greeks.  Bat  when  we  consider 
attentively  the  terms  in  which  these  dogmata  are  deli- 
vered, and  recollect  that  the  Gods  of  the  Greeks  and 
Romans,  especially  him  who  was  invocated  as  the  father 
of  gods  and  men,  were  really  the  great  demmtary  powers 
whicii  under  God  govern  the  universe — whence  Homer 

^  Oenei,  ii.  7,  comp.  Jokn^  xz*  22. 
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describes  him  as  mdtfa  vaun,  and  calls  him  Zsug  vt^BXny^f^'^if 
and  Eqiuuu  uppcak  to  him  in  these  terms, 

Aspice  hoc  sublime  candeus  ^uem  invocant  omues 
Jovem. 

And  to  live  abroad  is  to  live  sub  Jwe,  iuh  Dio,  It  is 
evident  that  these  Qods  were  mhsequent  to  Ghaos>  and 
sprung  from  that  motion  of  the  Spirit  which  firat  gave 
birth  to  this  world  as  we  behold  it;  besides  these,  the  sun, 
moou^  planets,  earth,  ocean,  &c.  made  part  of  the  cata- 
logue of  ftdse  Qods  whom  the  Heathens  worshipped  and 
served  instead  of  the  Creator.  These  powers,  which  were 
originally  reverenced  as  symbols  and  representatives  ol"  the 
Godhead,  and,  as  it  were,  his  vicegerents  in  Nature,  in 
process  of  time  were  thns  regaided  and  adoied  as 
supreme  and  only  Ood-^he  sign  instead  of  the  thing  si^ 
nified — the  instrument  instead  of  the  hand  that  guided 
it— the  work  instead  of  the  workman.  They  deemed,  as 
the  author  of  the  Book  of  Wisdom  ohserves/  Eiikgrjre, 
or  wind,  or  the  swift  air,  or  the  circle  of  the  stars^  or  th 
violent  water,  or  the  lights  oj  heaveUf  to  be  the  Go€k  which 
govern  the  toorltL 

Veneration  and  love  to  those  firom  whose  actions  or 
studies  we  derive  e^reat  benefit,  and  respect  for  ovir  an- 
cestors, amiable  motives  when  they  do  not  lead  us  away 
ftom  God,  often  induce  mankind  to  throw  a  kind  of 
Divinity,  a  ray  of  glory,  around  such  persons;  IItbI, 
perhaps,  they  are  complimented  with  the  title  of  suns  of 
their  people  or  race,  and  their  wives  as  moons,  and  next 
we  tnmsfoim  them  into  what  we  regarded  ss  their  symbol. 
So  the  Ep^yptians,  in  process  of  time,  added  the  adjunct 
On,  or  the  Sun,  to  the  name  of  their  great  ancestor, 

1  ITtnftnit,  liii.  2. 
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Uam;  wliflooe  he  was  aftenvmrds  dMignated  as  UanuNiy 
or  Bam  the  Bim,  and  became  the  Jupiter  Ammea  of  the 

Greeks.* 

The  idea  of  the  incubatioa  of  the  ^irit,  of  its  beaog  the 
prmeiple  of  Jove  thai  was  m  aetion,  and  that  it  piodaced 
the  firat  motion,  prevails,  more  or  leas,  in  all  the  coa- 

mogonics. 

Aristophanee,  in  his  Aves^  gives  an  account  of  the 
Grecian  oosmogcmy,  which  proves  that  the  heathen  gods 

of  the  Greeks  were  all  subsequent  to  the  original  creation 
of  matter,  in  a  passage,  of  which  the  following  lines  are 
nearly  a  literal  translation : 

» 

Once  Chaos  was  and  Night,  dark  Erebus 
And  ample  Tsrtams;  but  Earth,  and  Air, 
And  Heaven  were  not.   First  blsckwuig*d  night 
la  th'  fnfiatte  gulfs  of  Bt^us  brought  forth 

The  wind-nurs'd  egg,  from  which  in  circling  hours, 
Love  the  de8ir*d,  his  shoulders  golden-wine:'d. 
Sprung  like  a  wind-swift  vortex,  be  who  inix'd 
With  Chaos  wmg*d  and  dark,  and  Tartarus  wide 
Nested  our  race,  and  them  brought  first  to  light. 
Ere  love  commingled  all,  uamer^o^  Ood$ 
Wen  mme,  but  ftom  that  commixture  rose 
Hearen,  Sea,  and  Earth,  and  CMU  vworrupi^k, 

Wituhmn*d  egg.  Or.  vwrntfuw  mot.  Literally,  the  egg 
under  the  wind,  alluding  to  the  incubation  of  the  bpint. 

Ltnte.  This  is  the  motion  infused  by  the  Spirit  into  the 
ehaoe  whidi  was  followed  by  light  and  expansion,  and 
the  whole  harmonious  circle  of  creation,  in  which  there 
was  no  discord,  but  all  was  very  good* 

Hi§  $komlden  goUmrnrit^d*  Gr.  Xti^Cm  mrw  fl7^vy»fv 
-  x^MHK.    Literally;  hie  back  shining  with  two  golden 


i  Cudworth^  1.  ii.  338. 
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wingi;  IheM  two  goklen  wings  woNfi  perliaiNS  Hgid  and 
the  expannoHf  which  earned  love  through  hit  ufade 

Work. 

Sprung.    Gr.  ESiimftf,  germiaatod. 

like  whirlwuMle  or  whirlpoolsi  swift  as  the  wind. 

He  who  mixed  with  Ch>ao8  winged  and  dark,  Gr.  Oi'jfl$ 
h  yflAt  9^fotrTi  t*iy§ii  wxua.  This  deserilMS  kne  or  sarttos 
enterii^  into  chaos  and  begiimiiig  to  prodooe  oider. 

Ntited  our  race.  Gr.  EveorliuaE  ysvo^  w/Mfre/jov.  The  birds 
here  ciaim  an  early  origin.  The  allusion  probably  is  to 
the  mundane  egg  and  the  birth  of  winged  love. 

But  from  that  emmmxture  ro»e  hmnemy      amd  mHkfk^ 

Gr.  Tu/Mfxr/r:/j.F'.x',  ($'■'  £7£^u;^  lrfp:,i';y  r/Evsr  -dprnoc,,  QKia»Q^  Tf,  «« 
7»9  ^avToiv  T£  %imv  fAaxocpuy  ysv^  oupkrov.    Literally^  ^0A6 

thing  being  mingled  with  another,  faeaTen,  oeeeoii  and 
earth,  and  the  incorruptible  race  of  all  the  immorlid  Godi 

were  produced." 

It  is  evident  from  this  passage  that  those  whom  the 
Greeks  accounted  their  Gods  were  the  elementSi  the  hct- 
▼enly  bodies,  and  other  works  of  creation.  Tfm  tiejf 
changed  the  truth  of  God  into  a  lie,  and  worshipped  and 
HTved  the  creature  more  thorn  the  Creator,  who  it  biestd 
fortoef. 

Note  2,  p.  5. — Kindred  Monsters.  I  allude  here  to  the 
gigantic  IUptile$f  those  especially  which  are  now  sseu  ssiy 
in  a  fossil  state,  many  of  which  instead  of  legs  are  fitf- 

nished  with  paddles ;  as  the  Ichthyosauri  nnd  Piesiosaun> 
These  animals  seem  intermediate  between  the  amphibious 
Saurians  and  the  Chelonians.  Some  of  them  also  exhibit 
several  characters  in  common  with  some  if  the  OelaceeDSr 
Amphibians,  &c. 
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.  !Noi£  3)  p.  8. — liUennedtaU,  as  it  loere,  between  maUer 
mtd  t^pifit.  I  find  a  similar  idea  in  the  Namiemt  DictioHr' 
noire  UHiamrt  NaturellBf^  **hb  mot  de  mati^  porte 
avec  Boi  I'id^e  d'un  corps  lourd  et  grossier:  cependant  il 
est  des  substances  auxquelles  on  donne  ie  nom  de  mati^re, 
telle  que  k.  mati^  4th^f^  et  qui  sent  d'one  li  inooaoeiv- 
aUe  tenuity  qu'km  diioit  qu'eUes  tienneat  h  mUim  wire 
retprit  et  la  mature,"  Sir  Humphry  Davy  seems  to  have 
adopted  a  similar  opinion,  wliich  I  have  given  in  another 
part  of  this  work ;  ^  aikid  Dr.  Wollaston  also,  in  Mm  ReHgion 
ef  Naiare  deHaeoted,  a8k»-.«' Might  it  not  bemoie  leasoi^ 
able  to  Bay,  it  (the  soal)  t*  a  thinking  subetance  inUimately 
united  to  some  fine  material  vehicle  which  has  its  residence 
in  the  braim  ?  " '  And  agaifr— If  we  should  suppose  the 
aool  to  be  a  bemg  by  nature  made  to  inform  some  body, 
and  that  it  oannot  exist  and  act  in  a  state  of  tattd 
separation  from  all  body;  it  would  not  follow  from  thence, 
that  what  we  call  death,  must  therefore  reduce  it  to  a 
state  of  absolute  insensibility,  and  inactivity,  which  to  it 
would  be  equal  to  mm-eiistence.  For  tbat  body,  which 
is  so  necessary  to  it,  may  be  some  fine  vehicle  that  dwells 
with  it  in  the  bram,  and  goes  (jfi  with  it  at  death.*  This 
▼efaide,  which  is  so  necessary  to  the  soul,  dwells  with  it 
in  the  brain,  and  goes  off  with  it  at  death,  he  further 
supposes,  is  that  by  which  it  acts  and  is  acted  upon,  by 
means  of  the  nerves.^  This  vehicle  seems  not  very  diffe- 
rent from  the  vittU  pmers  of  modem  physiologists,  who 
regard  the  nerroos  power  as  their  agent' 
The  Doctrine  of  a  Tdiicle  for  the  soul  which  accom- 

1  xix.  449,  srtide  MaiUns,  Patrin. 
'  See  Vol..  IL  p.  353.  ^  P.  193. 

♦  Ibid.  196.  «  Ibid.  197. 

«  Dr.  WUson  PhUip,  in  Philos.  Tr,  ib29,  271,  278, 
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panies  her  when  separated  from  the  body  is  not  a  modem 
hypothesis,  but  was  held  by  the  Piatooists  and  many  of 
the  fathers.^ 

Our  Lord  says  to  his  disciple»*»3A«  hair$  of  yomr  kui 

are  all  numbered:  upon  which  we  may  observe  that  the 
haad  of  man  is  clothed  with  hair  to  answer  a  certain  end, 
•n  end  whieb  ha*  not  yet  been  duly  invesiigatod,  bat 
which  in  Scriptme  has  been  twHmaiei  by  making  it  the 
synibul  ol  strength  or  power — by  which  latter  term  it  is 
designated  by  Patil^-*as  in  the  case  of  Saaasos, 
wbeiM  snpariiiuaui  slnngtb  nnnmis  to  hove  defMrtod  fam 
him,  when  his  seven  looks  were  shorn  off;  Bymbofinii|[ 
might  from  the  seven  spirits  of  God/  or  la  other  words, 
the  aeTenlbld  might  oi  the  Spirit*  It  is  well  known  tkt 
die  hair  is  a£beted  by  the  ebotrie  fluid,  and  it 
conduct  it  to  the  brain  or  other  orerans.  Whatever  be  iti 
function^  however,  its  force  wiU  .depend  upon  tiie  quandtyi 
and  the  qwanlity  iqm  the  number  of  .condnoftors,  and  tbis 
God  reguktsa  in  the  eaae.  of  individuaK  aooordiog  U 
circumstances,  so  that,  though  some  receive  more  and 
some  less,  lie  that  receives  muck  /uu  uotMng  over,  ami  k 
tkat  remmt  Utik  hms  no  lack** 

Note  4,  p.  9.— iNor  if  the  instinct  of  the  predaceom 
onei  wm  moi  resiramed,  iAey  would  soon  heme  awmhil^d 
tke  keMvarotu  am$f  even  if 9  «s  JUghiJvoi  supjpom,  ikjf 
were  at  first  created  hy  sevens.  If  the  fall  of  man,  as  is 
generally  supposed,  happened  soon  after  his  creation,  the 
tot  aacfifioe^  which  as  the  Lord  €k)d  ciothed  the  £st 
pair  with  skins  before  their  expulsion  from  paxadisfl^ 

*  See  Dr.  H.  More,  On  th»  immertalUp  of  the  Soul,  B.  iu. 
Aziome  xxvii.  and  Cudworth's  IntelUeiuai  SysL  799. 
<  1  Cor.  xi.  10.  *  Revel,  i.  4, 5. 

«  2  Cbr.  Tiii.  IS, 
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itttttt  have  been  offerod  immcdkiety  aflor  the  former  sad 
event,  would  hmre  caoaed  the  aenihilatkin  of  a  spectea; 

which,  in  conjunction  with  the  circumstance  of  Noah 
heing  directed  to  admit  clean  animals  into  the  aik  by 
t€9em$  ti€  mtde  and  ku  fmak^  afforded  no  alight  graund 
for  lighlfoot'a  suppomtton  alluded  to  in  the  text  He 

thus  expresses  ins  opinion.  "  Bestm  mundoi  creator  sunt 
aeptam,  tria  paria  ad  prolan,  et  reUqua^  wigults  Adamo 

Bimtf  md  gmeris  propagiOvmem**^   Lightfoot  here  apeaka 

of  three  pairs  and  a  half,  and  some  writers  quoted  by 
Poole,  seem  to  think,  that  the  eame  number  were  received 
into  the  ark,  and  that  the  eevenihy  a  maki  waa  intended 
for  sacrifice  after  the  deluge;  others  think  there  weie 
eeven  pairs^ 

NoTB  5y  p.  W^ln  the  fierent  emdty  and  opposiiion 

to  each  ulher,  Tiiere  was  a  show-man,  who  in  tlie  year 
1831,  exhibited  on  one  of  the  iioudon  bridges,  as  1  was 
uiformed  by  a  fiiend  npon  whose  acoturaby  I  could  xely» 
the  aniiiMda  here  spcksa  of  in  a  stale  of  leconoiUatlon. 
In  one  cc^e  were  cats,  rats,  and  micey  and  in  anotlier 
haimki  and  small  birds  living  together  in  the  utmost 
hmmff  and  without  any  attempt  on  the  part  of  the 
predaoeous  ones  to  injure  their  natural  prey. 

4 

NoTB  6^  p.  16u— Coneemtaf  tkt  land  of  which  nUer- 
fmtm  d^er.  The  Septuagiot  rendera  the  Hebrew  word 

DJD,  which  our  translation  renders  /?Ve,  by  (rxvipig,  which 
is  supposed  to  mean  the  mosquito  or  gnat,  but  I  cannot 
help  thinklDg  with  Bochart»<  that  it  rather  means  the 

'  Lightiboti  OpercL,  £d.  Leusden.  i.  154.  conf.  2. 
*  Hierozoic,  574. 
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Imw,  not  only  on  aoooant  of  Us  derivatioD  from  a  rao^ 
p,  which  Bignifiei  to  fix  finaly,  which  ogneti  better  wHIi 

the  animal  just  iidiucd  than  witli  the  mosquito^  but  also 
because  it  waa  produced  from  tke  dusi  of  the  earth  like 
Other  apterous  animala,  and  not  fram  the  mrftn^  hke  the 
winged  onea.^  The  Afrioan  negioesi  aa  waa  bdfoia  6b- 

servedy  hiivti  a,  uecuiiai"  luuae.^ 

NoTB  7,  p.  17. — G€ohgis$8  have  oteroN^  Jfom  the 
of  pkmts  and  ammah  imbedded  m  ike  $imta  of 

ihis  and  other  northern  count ries,  that  the  climaic  must 
formerly  have  been  warmer  than  it  now  is.  That  the 
inclination  o{  the  earth's  axis  was  once  dtfieieat  from  wfcat 
it  now  is  was  a  very  ancient  opinion ;  bnt  whatever  ni%bt 
be  the  cause,  the  fact  seems  to  have  been  certain,  from 
the  existence  in  very  high  latitudes  of  the  plants  and  \ 
animals  here  alluded  to,  such  as  yarions  i^wciea  of  palms, 
of  elephantSy  hippopotami,  tartles,  and  similar  tropical 
forms.  Cnvier  indeed  has  conjectured,  that  the  carcase 
of  a  mammoth  found  in  Siberia  belonged  to  a  cold  climate 
because  it  was  clothed  with  wool  as  weli  aa  hair.  Its 
hair  was  stated  to  consist  of  three  kinds.  One  beiag 
stiiF  black  long  bristles,  another  flexible  hair  of  a  reddish 
brown  colour,  and  the  third  a  reddish  brown  wool  which 
grew  among  the  roots  of  the  long  hair.'  Now  with  respect 
to  sheep,  ther^  is  evidently  a  difference  with  regard  to 
their  coat  in  those  that  live  in  warm  climates,  and  tkiie  i 
that  iiihiihit  cold  ones,  the  coat  of  the  former  usually 
consisting  chiefly  of  hairs,  and  the  latter  of  wool;^  but 

'  Genes,  i.  21. 

«  Fabr.  Sijst.  Antliat.  340.  '2. 

3  CiTvier,  Theonj  of  the  Earth,  by  Jameson^  275. 

*  See  above,  Vol.  I.  p.  64. 
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Dr.  Bndklaiid^t  tod  Dr.  Virey*  hsve  advaiuMd  some  Mtw* 

factory  aiguiiicntcs  which  piove  that  the  MamaioLh  could 
QOt  hftvd  exifitad  in  the  countries  in  which  iU  fossil 
Twmm  ars  ao  abmidiiiti  if  it  had  been  expoaed  to  a 
great  degree  cf  eold.  It  ie  remarked  with  reepeet  to  the 
i-eniains  of  fossil  elephants,  which  are  so  numerous  without 
the  tropics,  in  r^ions  too  cold  for  their  existence,  that 
none  have  been  hitherto  found  in  ihoee  oonntries  which 
they  actually  inhabit  at  the  present  time.^  This  throws 
no  small  degree  oi  doubt  upon  that  hypothesis  which 
aangna  them  for  their  habitatioQ  the  coontnea  in  which 
their  remains  are  now  deposited :  but  with  regard  to  the 

leiu'dins  of  coral  reefs*  found  in  the  Arctic  seas,  no 
doubt  can  be  entertaiued  that  at  the  period  of  their 
fonnalaoii,  those  seas  were  wann  enongh  to  suit  the  tem- 
peiatare  of  the  ammak  that  formed  them ;  bat  which  no 
longer  exist  aiiU  rear  their  structures  in  those  latitudes. 
I  met  with  the  following  extract  in  the  Literary  Gazette 
Sot  April  7,  1832 ;  it  is  taken  from  a  work  entitled  Six 
Murntki  m  North  America,  by  G.  T.  Vione,  Esq.:  *'The 
fossil  remains  ot  about  thirty  animals,  now  supposed  to 
be  extincty  have  been  fonnd  at  the  Big-bone  hck;  and 
Mr.  Bullock  conjectoves  that  there  are  more  remaining. 
That  these  animals  did  not  perish  on  the  spot,  but  were 
carried  and  deposited  by  the  mighty  torrent,  which  it  ia 
evident  onoe  spread  over  the  eoontry,  is  probable  from 
the  ciranmslance  of  marine  shdls,  plants*  and  fossil  snb- 
stances  having  been  found  not  only  mixed  with  the 
bones,  but  adhenng  to  them,  and  tightly  wedged  m  the 

*  Supplement  to  Captain  Beechey*s  Voyage,  ii.  365,  366. 
«  N,  D.  D'H.  N.  X,  162, 

«  Ibid.  169. 

*  Dr.  fiuckland  in  the  AppewHx  to  Beeckeys  Voya^,  ii.  356. 
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oantiM  of  Ihe  tkutt— ^  tbmm  l»alei  wboie  tym  did  once 
inlitbili,^  wen  ofttn  stopped  up  by  ihtllft  or  pieces  of  coial 

forcibly  crammed  into  them."  The  bones  of  the  Mastodon 
were  found  by  iiumboidt  at  aa  ekvation  oi  more  thaa  Ifiti^ 
tet  ftbove  tke  wod  in  ciDtnd  Am  thoso  of  honn 
iad  deer  iMm  been  met  wilh  at  en  eleYttion  of  I6>000.^ 

JNoTS  8|  p.  19. — Burehil  mtd  Campbell  afpe^r  to  have 
ma  wUk  man  tkm  am  mm  tpedm  qf  rhmoeem  m  ikm 

journey  from  the  Cape  of  Good  Hope  into  ike  interiof, 
JBurchei  describes  one  uuder  the  name  of  lihumerm 
mum*^  CejnpbeU's  hed  a  aUeiglit  hem  pngocting  time 
ieet  from  the  Ibrehead^  diffinent  fram  any  he  had  iflfli^ 

aud  its  horn  rcscmbied  that  of  the  supposed  unicorn.^ 
There  is  in  the  Norwich  Museum  a  horu  fattened  at  the 
anmoiity  naaiiy  etiaigjitt  and  three  iMt  loiig»  which  elM 
aema  to  beleog  to  another  epeeiee. 

1^0T%  9p  p.  2&^Tk€  word  qf  God,  in  iwasy  piitm, 
tprnks  ^  m  tfJyM  of  fmtert  mdtr  ike  eatih*  Scm^ 

men  in  the  present  day  seem  to  question  this.  The  passages 
in  Holy  Writ>  besides  those  quoted  in  the  taxt^  that 
appetr  evidently  to  eMna  that  an  ahyee  maU  in  tbe 
caithf  are  chiefly  the  foUowing. 

In  the  book  of  Genesis,  in  the  blessing;8  pronounced, 
both  by  Jacob  and  Moses,^  previous  to  tiieir  death,  upoa 
the  tribee  of  Israeli  in  that  lefaUing  to  Joee|»h,  amoogit 
oihen  are  nientionecU-2%t  hiettings  of  ike  deep  ikeii  }aA 
uttdeTf  or  as  the  same  words  are  more  literally  trau^kiteii 

I  Qmofterfy  Review,  Ko«  LVIL  p*  15^ 

<  Travels,  ii.  75.    Bulletin  des  Sc.  Juin  1817.  96. 
»  Travels,  295. 

*  Comp.  Genes,  xlix.  25  with  Deut.  xxxiii.  13* 


ed  by  Google 


APraimiX.  NOTES. 


375 


in  Moses'  blessiog— ^TAe  iieep  ikmt  ooneheth  inttaik.^  The 
expmsioD  in  thete  paMges  -evidently  tUndet  to  an  alvyae 

under  the  crust  of  the  earth,  from  which  blessings  iiki\  be 
derived ;  and  which  is  emphaticaily  described  as  couching 
beneath,  as  if  the  mighty  waten  it  contained  were  lying 
in  repoee  like  a  beast  at  rest,  and  ehming  Uie  end,  in  con- 
trast with  the  incessantly  fluctuating  and  stormy  ocean. 

When  the  children  of  Israel  munnured  for  water  in 
Rephidim,  Moses  at  the  Divine  command  smote  the  took 
m  Horeb,  and  water  flowed  out  of  it  in  a  copious  stream, 
which  there  is  reason  to  believe  followed  them  in  all  their 
wandermgs  through  the  wilderness*  If  we  consider  the 
natttie  of  that  dry  mid  tkimiy  land  to^tn  mo  toafgr  «^  it 
is  evident  that  this  perennial  stream  could  not  be  derived 
from  the  clouds  that  hovered  round  the  sumoiiU  of  Mount 
Sinai,  the  rocks  of  that  district  were  washed  by  no  rtveta 
derived  from  above,  and  seem  not  eakmlated  for  .pern* 

lation.  But  what  was  the  case — the  stiokc  of  the  wonder- 
working rod  of  the  Lawgiver  of  Israel  produced  a  fissure 
in  the  roek,  which  opened  a  channel  through  whic)i  the 
waters,  before  in  repose  in  the  great  deep,  msfaed  forth  in 
a  mighty  stream;  and  therefore  the  Psalmist  says — He 
tlave  the  rock$  in  the  mldemess,  and  he  gave  them  dritUc, 
as  9tti  of  the  great  abyssei*  Alluding  evidently  to  a  soiifoe 
of  sweei  waters  below. 

The  prophet  Jonah,  in  the  prayer  he  uttered  when 
incarcerated  in  the  fish's  belly,  has  tiiese  words — Iwmti 
down  to  tks  hottomt  of  the  numniaim:  the  oartk  wkh  kir 
bars  was  about  me  for  ever.^  A  parallel  expression  is  used 
in  Moses'  song—- A  Jire  shall  bum  to  th£  lowest  hell 
it  ehall  iCt  on  fire  the  foundattons  of  the  moontains.^ 

»  Heb.  nnn  nvan  *  See  I  Cor.  x.  4. 

>  Jonah,  ii.  6.  *  Deut.  xx]di.  22. 
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This  last  passage  shews  that  the  Jiades^  of  Scripture 
miaUy  tranalatod  Hgii,  but  diftinct  ftom  the  Gekiima  or 
Hdl  of  the  New  TettameDi— is  synonyiiMMie  with  the 

abyss.  As  is  further  proved  by  the  following  passage  of 
the  book  of  Job.  Hast  thou  entered  into  the  springs  of 
ike  tern?  Or  hoMi  tkm  waiited  in  the  temrdk  tlu  9Jby»t 
Hone  the  gaim  fsf  death  been  opened  unio  thee^  er  haei  then 

seen  the  gates  oj  the  .shadow  of  death  /  "  In  this  passage 
the  springs  of  the  sea,  the  abj/ss,  the  gates  of  death,  and 
the  gtUee  of  the  shadow  of  death,  eeem  nearly  BjiioiiyiiiOQ% 
or  to  iiidicate»  at  leaat,  different  fkortioiMy  d  the  womb  of 

our  globe.  The  bottomless  pit,  or  rather  the  pit  of  the 
aU^ss  of  the  apocalypse,  also  belongs  to  the  same  place: 

la 

bis  lexiooOi  translates  the  phraie  by  Pntene  een  fern 

abifssiy  so  that  it  seems  to  indicate  a  mighty  sooree  of 
waters.  But  as  the  terms  abtfss  and  great  abyss  are  applied 
to  the  receptacle  of  waters  ezpoeed  to  the  atinodEq;>herey  as 
well  as  to  those  whieh  are  concealed  in  the  womb  ef  oar 
g^obe,'  it  ia  endent  that  they  form  one  great*  body  of 
waters  in  connexion  with  each  other. 

NoTB  10,  |k  27.«^^e  who  wiUed  the  detnge,  and  Oe 
deeirueiion  of  the  primeeai  earth  and  heaoene  bj^  it,  Sfc 

When  it  is  considered  that  all  the  knowledge  which  we 
have,  and  can  have,  of  the  contents  of  the  globe  that  we 
inhabit,  is  Tery  eaperfidal;  that  it  ie  only,  as  it  were^  $hm 
deep,  and  conseqnenily  very  imperfect,  it  seems  as  if  we 

stood  in  great  need  of  some  other  p^uide,  besides  our  own 
reasonings  and  guesses  upon  the  little  that  we  can  explore 
of  the  earth's  cmst,  to  enable  ns  to  form  a  correct  judg- 

»  Heb.  hmm,  *  Job  xxxviii.  16,  17, 

»  Job  xli.  31.    Ps,  cvu  9.    Isai.  U.  10,  &c. 
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mealy  lad  to  arrive  at  the  tniili  at  to  what  changaa  may 
have  taken  plaee  ia  it^  and  by  what  meana.   When  we 

further  consider  that  we  are  informed  by  the  higkcsL 
authority,  that  the  original  earth  aad  its  heavens,  with  all 
their  anbnal  inhabitanta— thoee  only  excepted,  wbioh,  by 
his  command,  ixiA  refege  in  a  vessel  built  aooording  to 
his  direction — were  destroyed  l)y  a  universal  delude,  which 
overtopped  the  highest  mountains,  and  continued  m  force 
for  nearly  a  year:  when  tins  great  catastrophe  is  duly 
considered,  surely,  finoin  the  account  given  of  it  in  Scrip- 
ture, much  may  be  gleaned  that  will  throw  a  liglit  upon 
the  snkyect^  that  can  never  be  stmek  out  by  the  unassisted 
invealigaiioiis  of  the  CMogist  who  can  penetale  so  little 
below  the  earth's  surface. 

My  own  knowledge  ol  Geology  and  its  prinoif^,  as 
now  laid  down,  is  too  sli^t  to  qualify  me  to  compare  them 
with  what  has  been  delivered  in  Seriptme  on  the  subjeeta 
here  alluded  to;  but  as  it  appears  to  me  that  the  scrip- 
tural account  of  the  great  Cataclysm  has  not  been  duly 
weighed,  and  its  magnitude^  duration,  momentum,  varied 
agency,  and  their  consequences,  sufficiently  estimated  by 
geologists,  I  will  endeavour,  as  briefly  as  I  can,  to  call 
their  attention,  and  that  of  Christian  Philosophers  in 
general,  to  the  most  striking  features  exhibited  by  it,  as 
stated  in  the  seventh  and  eighth  chapters  of  the  book  of 
Genesis,  still  requesting  them  to  bear  in  mind  these  words 
of  the  poe^  as  expressittg     own  feelings. 

Fungor  vice  cotis  exors  ipse  secandi. 

My  only  wish  being  to  excite  others  better  qualified,  by 
their  knowledge  both  of  ficriptnie  and  Nature,  the  Ward 
and  the  Work  oi  the  same  Almighty  Being,  to  undertake 

the  task. 

It  must  be  borne  in  mind  that  the  scriptural  account 
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is  not  a  figuraiivt  one^  in  which  tlie  object  is  to  represent 
one  thing  bj  anolhert  but  a  •Mtmaat  of  epoohii  aad 
mked  Ikets;  of  oMUMft  and  offeali;  in  wkieb  all  thgt  ib- 

re(juisitc  is  to  ascertain  the  meaniog  oi  the  teims  employed 
to  describe  theuw 

The  €mm  of  the  nnmnal  deluge,  emy  one  ie  anenBf 
waty  with  the  exception  of  one  ftmily,  the  muveiwi  eor- 
ruption  ol  tlie  human  race.  All  flesh  had  corrupted  his 
way  upon  the  earths  In  consequence  of  whieh  God  de- 
tennined  Uh^Bwing  a  Jlood  of  waUn  upom  tht  wrtk  ta 
^ktiroy  M  flethf  wAefdii  Mt  the  bnath  rf  ^  frotK^  aMfcr 
heaven ;  and  eoerjf  living  substance  from  off"  the  face  of 
the  earth,^  To  accomplish  this  purpose,  it  was  evidently 
neceBsaiy  that  the  whole  globe  abould  be  sabmeiged,  and 
the^opi  of  aU  the  nMimtaine  coveied  to  aneh  a  depth  as 
to  pmmit  any  thing  in  whiojh  was  the  hnnA  of  life  fim 
making  its  escape. 

Having  meotioQed  the  caurn  and  object  of  the  deluge, 
we  meet  nest  connder  the  eMoat  by  which  thie  mtvenal 
destruction  ie  etated  to  have  been  Abated.  Thne  oniy 
are  mentioned.  All  the  fountains  of  the  great  deep  teen 
broken  up^  ami  tlie  windows  of  heaven  were  opened,  and 
ike  lain  leei  i^Mn  tke  eafth  foH^dmfnmmdfartef  mi^iii** 

1«  Ail  tki  Jhtmimm  e^  tb£  gtwet  deep  wen  Mbm  up. 
The  radical  idea  of  the  word  here  rendered  broken  up  is 
that  of  division  or  disruption,  therefore  the  meaning  is 
that  thoee  fouataine  by  ft^ii^h  the  wateia  of.  thii  gmt 
abyia  issued  .ordinarily  upon  .the  earth  to  water  it  hf 
numerous  streams  and  rivers,  were  so  cleft,  disruptured, 
and  broken  up,  as  to  form  vast  chasms  vomiting  up  the 
fluid  contents  of  the  wood>  of  the  eerth^  and  sending 

*  Genes,  vi.  12.  •  Ibid.  17,  aiid  vii.  4. 

*  ibid,  vii.  11. 
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ferth  tomnU  of  tttcftkolftlile  force  and  volQme.  The 
I     TialigiM  of  ittch  deAs  in  the  eardi't  crast  are  still  to  be 

traced  in  many  places.  Malte  Bnin,  in  his  Geography, 
(    obfiervesy  with  re^>eot  to  vaUeye^^  Those  whioh  are  found 

InUrefln  high  srwmntafns  ave  commonly  narrow  and  long, 
I  as  if  they  had  originally  been  only  fissures^  dividing  their 
\  respective  chains,  or  tor  the  passage  of  extemive  torrents* 
)  The  aogiea  of  their  dirsotion  sometimes  exhibit  a  singular 
I  symmetry  ;  m  see  in  the  Pyteneesy  says  M.  Raymond, 
t  some  valleys  whose  s-ilieiit  iincl  reentrant  angles  so  per- 
i  fectly  correspond,  that  if  the  force  that  separated  them 
I  WM  to  aot  in  a  contrary  direetkm,  and  bring  their  sides 
i  together  again,  they  would  unite  so  exactly,  that  even  the 
»     fissure  would  not  be  perceived."* 

i  2.  The  windows  of'  heaven  were  opened — is  stated  by 
i:  Moses  to  be  the  iwmd  eanse  by  which  the  delnge  was 
sfiKled.  Hie  word,*  which  in  onr  translation  of  the 
n  Bible,  is  here  and  in  other  places  rendered  windows^  does 
n  not  mean  an  c^Muing  for  the  transBUssion  of  light,  for 
(  which  aacdier  term  is  usually  employed.^  In  the  Septnar- 
P  gint  and  other  ancient  versions  it  is  supposed  to  signify 
1  water  idling  from  the  heavens  in  large  niasaes,  and  cataract 
f    or  aoomsponding  term  is  used* 

Thendleal  idea  is  A^Jt^ifying  m  lemf,  as  a  wild  beast 

^     in  its  den.    In  other  parts  of  Sciipture  it  is  used  for 
^     dovecots,  or  the  holes  in  rocks  that  doves  frequent;^  for 
f    the  sockets  o£  the  eyes;^  for  the  heavens  when  shedding 
ooptoosly  bkorings  or  plenty;^  sad  for  the  action  of  some* 

^     thing  irom  above  producing  earthquakes.^ 

*  nypa  is  Hebrew  for  a  valley  ^  and  rpai  is  the  verb  used  to 
'      express  the  disruption  of  the  fountains  of  the  great  abyss. 

*  System  of  Geography,  1.  i.  168.  E.  TV. 

^  ntmt^  **  pVn  *  Tsai.  Ix.  8.  ^  Eccles.  xii.  3. 
^  2  Kings,  viL  2.    Malachi,  iii.  10.  ^  Isai,  xxiv. 
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My  venented  fheoA,  tlie  iaie  B«t.  Wol  JonesyoC  Hif  • 
land—well  known  for'  hk  knowledge  of  the  Helneir,  vd 

the  variety  and  ability  of  his  researches  on  every  subject 
connected  with  the  interpretation  of  Sciipiiue — in  Ms 
PkjffM^ieal  Diiqmmiiom  thw  ezpMttse  himaelfi  c«i» 
cerning  the  term  in  qneelMMi.  ''We  euppose  tha  dnt 
the  air  was  driven  downwards,  for  this  purpose,  through 
those  passages  which  are  called  wmdow$  of  heaven.  These 
nay  ieen  veiy  obscure  tmns  to  expreM  aooh  a  tense  by; 
bat  hu»m  is  the  firmmmUy  or  expanded  enfaetanoe  of  tin 
atmosphere;  and  windows,  as  they  are  here  etUed,  an 
holes,  or  channels  of  any  kind.  The  same  word  is  used 
for  ohimneys,^  through  which  smoke  {Muues,  and  for 
holes^  pnobably  cliffs  of  a  rock,  in  whioh  the  doves  ef  ths 
eastern  countries  have  their  hahitatioa."* 

It  strikes  me  as  not  very  iuipiubable  that  the  term  I  am 
speaking  of  may  allude  to  voUanos  and  their  cratettf 

which  may  be  called  the  cAtmnfyt  of  this  giloboy  by  wliidi 
its  subterranean  fires  commowicate  with  the  atmnipliin^ 

and  by  which  the  air  rushing  into  the  earth,  whea  ciicum- 
stances  are  favourable,  may  posaihLy  act  the  part  of  tin 
fabled  Cyclops^  and  bkiw  than  up  pveviouB  to  an  ewp* 
tion:  thus  they  beeome  fitendly  channels  or  chiaBa|% 

through  wiiicli  the  matter  constituting  the  expanse  Of 
Armament  passes,  either  from  heaven,  or,  in  an  eruption, 
towarda  heaTsik  The  expiessicii,  in  Isaiah,  quoted  above, 
Ilk  wmdmcs  from  on  Mgk*  are  opemdf  mnd  ihtfm^ 

tiom  of  the  earth  do  shake — seems  to  indicate  that  €trt^ 
quakes  are  connected  with  the  opening  of  the  wiadows  of 

*  Hosea,  xiii.  3. 

•  Isai.  k.  8.    See  Jones'  Works,  X.  264.    See  alao  Par^ 
hurst,  Heb,  Lex.  under  XL 

3  Beb.  Bran 
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heaven;  thus  pointing  to  Volcanic  action  as  the  resnlt. 

Still  the  expression  is  anibiLraous,  and  requires  further 
elucidation:  it  may,  however,  be  intended  to  include  both 
interpictationf.  The  violent  disraption  of  the  foniitaine  of 
tiie  gnat  deep,  which  appears  to  have  been  the  first  step 
towards  prodncingj  the  deluge,  since  God  generally  employs 
nmam  to  effect  his  purpoaea,  was  probably  occasioned  by 
the  expansire  power  of  keatf  and  the  same  agent  would,  «^ 
it  does  at  Ibis  Tery  time  in'  some'  countries,  send  out  the 
waters,  and  it  seems  equally  probable,  that  in  proportion 
as  the  waters  mshed  out  the  air  wonld  msh  in  and  fake 
their  place,  and  thus  form 'a  centre  of  repulsion,  or  vU 
OBmirifnga,  to  counteract  the  pressure  of  the  superin- 
cumbent waters.  It  seems  not  improbable,  if  this  were 
the  case,  that  in  its  transit  ftom  the  surface  of  the  earth, 
to  its  centre,  the  air  might  bring'  with  it  Tast  cataracts 
of  water  attended  by  thunder  and  lightning  and  other 
electric  phenomena.^      "     -  '    '  '  ' 

Heat,  die  most  daslic  of  all  fluids^  at  the  fitst  craattODy 
imder  the  name  of  the  espatmm  or- Jmnmmmt;  acting  in 
the  bosom  of  the  chaotic  waters  divided  them,  and  there- 
fore it  is  consistent  with  the  Divine  proceedings  that  the 
Mme  miglity  cleniettt  should  be  pot  in  aetioA  to  bring 
them  again  together.  And -we  learn  from  Scripture,  that 
the  same  iiTesistible  agent  will  be  employed  for  the  destruc- 
tion of  -the  present  earth  and  its  atmospheiB  or  heavens, 
5rhieh  are  rsserosd  unto  fim^  whan  the  keewem  ^kmli  fan 
away  tmth  a  great  noise,  and  the  elements  shall  melt  with 
Jervent  heat ;  tJie  earth  also  aiul  Uie  works  that  are  therein 
tkali  be  burned  up,^  As  the  opening  of  the  windows  of  the 
hea^ipens  seems  the  consequence  of  the  breaking  up  of  the 
fuuiitaiiis  of  tlie  great  deep,  it  is  tlierefuie  iiieutioued  in 
the  second  place. 

1  2  P^U  iii.  7, 10. 
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3.  The  third  instrument  of  Divine  Power  to  prodnee 
the  deluge  was  rain.    And  the  rain  was  upon  the  earth 
fofiy  day$  and  fd^rty  mghis,^   It  it  ft  oomxnon  fofin  of 
expnitioD^It  mm  u  if  liema  and  Murih  woold  em 

totrether;  and  this  probably  was  the  character  of  the  rMB 
that  now  fell  for  Ibrty  Nycthe$nera,  or  entire  days  of 
twenty-four  houra.  A  ciremnitftnee  that  does  not  lequiR 
fbrtlier  explanation* 

By  the  united  operation  of  these  three  mighty  agents, 
guided  by  the  Almighty  hand  of  the  Deity — Wkotevoji 
i$  m  tk^  Ml  and  nfhoH  pmtk  u  m  the  gnat  wtUm^  ed 
m^se  footsteps  art  mi  Anom^the  wateit  kept  gnniinBf 
rising  and  prevailing  more  and  more,  till  they  overtopped 
all  the  high  moimtaiaft  '  that  were  under  the  whde  hmm 
fifteen  oubita,^  by  which  the  Bnrine  decree  to  dSefHtgrlle 
eailh  with  all  its  inhabitants,  both  rational  and  inatioml, 
except  those  m  the  ark,  was  fully  executed.  With  respect 
to  the  earth  iteelf,  when  we  oonsider  the  riolent  actioacf 
Ihe  ascendhig  and  deeeending  watere^  and  of  the  firainMt 

rushing  downwnrds;  the  disruptions,  dislocations,  iallO* 
versions,  conmiinutions,  depoitations  here  and  there  of  the  i 
original  strata  of  the  cnist  oi  oat  ^obCi  can  eeaiody  be  con-  , 
ceiTed,  and  are  still  more  difltenlt  to  ealonlat*  and  tsx^km 

exactly.  In  the  waters  thus  again,  as  at  tlie  creation, 
masters  of  the  whole  earth,  God  had  an  mstrument  by 
which  hit  will  with  letpect  to  ita  cmst,  and  the  elniipi 
to  take  place  in  it,  might  have  full  acoomplishmeBl,  eipe^ 
cially  when  we  consider  the  long  time  during  which  the 
waters  kept  rising  or  prevailed,  till  they  reached  the  height 

1  GewM,  vii.  12.  «  P*.  UxvH.  19. 

*  Oene$.  viL  19.   In  oar  translation,  nnnn  in  thh  vene  ii 
rendered  kUt$t  and  in  the  9(Hh  nunaUmns, 
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MooNMy  to  fulfil  the  Divine  deene^  It  laems  not  elaar 
whsAm  tbe  forty  days  during  which  the  rain  611  aw  in* 

eluded  in  the  hundred  and  fifty  days  that  the  waters  are 
etated  to  have  prevail^,  ii  tiiey  were  incluikd)  the 
period  weuld  be  five  loner  nenthe  and  ten  days;  and  if 
they  were  not,  it  woald  extend  to  six  Buch  tnootbe  end 

twciity-lwo  davs.  VV  hat  a  time,  even  accordiug  to  the 
shortest  calcuiatUM!,  ibr  the  coniiaued  action  oi  Buch  a 
body.nf  flectuating  waten^  oontinitally  increa«ing^  till  they 
left  no  peak  or  pinnacle  of  the  moat  devated  nountaine 

of  the  globe  vieiblel   Wiio  can  calculate  the  effects  oi 
that  action  ? 

Dnang  thie  period  of  the  inoieaie  and  preralenee  of 

the  waters,  when  the  mountains  were  covered,  all  ingreee 
of  the  atmosphere  into  the  earth  by  the  chimneys  of  the 
Toloanm^  if  thai  is  the  mesnmg  of  tidfpk^  the  wimiom  of 
lieami,  wonid  eeeee;  and  the  abjrss,  at  or  before  the  end 

of  it,  no  ioiigei  vomit  ioitli  its  wateiis  by  its  innumerable 

mouths. 

Having  aoneidened  the  seeondbry  eauste  to  which  the  . 

Word  of  God  attributes  the  rise  and  prevalence  of  the 
deluge,  i  must  next  make  a  few  observations  upon  the 
mcane  to  which  Divine  WisdooB,  Power,  and  Goodneee  , 
knd  Teeomae  to  efiect  this,  and  to  eause  tiie  waters  to 
return  to  their  ancient  receptacle.  At  the  first  creation, 
Tke  Sfint,rf  God  tmi9cd  ypom  the  face  of  the  mgten.  The 
eonsegnence  of  whidi  was  that  Ofder  aroee  ont  of  cofr* 
fusion.  The  motion  was  then  begun,  by  which  the  vmd^ 
bioweth  where  it  listeth,  the  Ughi  slimes  forth,  heat 
ezpandsy  the  ehmk  aie  fcmed,  and  the  'physical  ehe^ 

Xeyeroc.   Arittot  De  Mundo, 
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tMm,  undtr  the  gaidanee^  and  aoeoidiog  to  the  vvfll  <rf 
Jehovsh  of  Hotte,  are  in  aetkm,  and  fulfil  his  pttrpwey' 

and  the  consequence  is  that  The  waters  under  the  heaven 
are  gathered  together  wto  one.  place  and  the  dry  land 
^q^ptan^  .Simikr  atepa  weie  taken  at  the  dehigab  Pof 
Gild  rememiered  NiuA  mid  eioaif  Iking  things  ami  ik$ 

cattle  that  were  xoith  him  in  the  ark :  and  God  made  a  wind 
to  jiou  over  the  earth,  and  the  toaters  assuaged,-  It  is  not 
here  saidy  as  on  the  oeeasion  jnst  aUuded  to^  that  the 
Spirit  brooded  over  the  water,  imt  liteniUy  that  Ooi 
pasted  (a)  wind  (or  spirit)  over  the  earth.  The  action, 
though  not  the  same,  was  analogous,  wind  under  the 
direct  ion  of  God  was  employed  to  do,  in  part,  what  the 
incnhatioa  of  the  Holy  Sfiirit  had  before  efiectedy  tO'.bcgiB 
that  action  by  which  the  globe  and  its  atmosphere  wooU 
be  ag^ain  placed  in  statu  quo,  the  water  again  divided,  so 
that  one  part  should  return  to  the  great  abyss,  its  deitiaed 
abode;  and  the  other  be.  snspended  in  the  atsMnpheis; 
and,  by  the  same  means^  the  difiloeated  crnst  of  the  eailii 
be  re-formed  ;  the  matter  suspended  in  the  water  or  float- 
ing on  it  deposited^  the  detritus  of  the  old  one  being 
mixed,  and  ofiben,  as  it  were^  intefeabted  with  vegctiUe 
and  animal  snbstanoea  and  vemains.  This  wind  from  Goi 
having  passed  over  the  earth,  the  waters  assuaged;  that 
i%  their  rage  and  vioieuce  ceased;  the  iountains  of  tlie 
abyss  and  the  windows  of  heawi  bung  stopped;  the  one 
no  longer  poured  forth  its  waters  upon  ihe.earth and  tbe 
other  no  longer  descended  to  occupy  their  place ;  and  the 
rain  had  ceased  to  fall.  When  the  above  three  causes  of 
the  deluge  ceased  thsir  action,  ^nd  had  giiwn  place  to 
wind  from  God,  the  waters  of  eoorae  biagan  to  snbstde. 


^  Geu€$.  u  9.  <  J6id*  viii.  1. 
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We  m  now  anmd  at  the  Uet  efiooh  of  this  gnai- 
event,  ibe  giadoal  daeieaie  and  final  rabwdence  of  the. 

diluvial  waters.  Tlie  period  of  their  increase,  if  with. 
UgMibot  we  add  the  40  days  to  the  150,  would  be  190. 
days,  or^  as  was  before  observed^  sU  lunar  months  and. 
abotttthiee  weeks.  In  tk$  mmih  month  of  the  deluge, 
as  the  same  author  observes,^  on  the  seventeenth  day'of 
the  ffionthy  the  ark  rested  on  the  mountains  of  Ararat,^ 
fmn  whieh  period  the  waiere  returned  off  the  &ce  of  the^ 
emxih,  going  and  returning,  as  it  is  in  ibe  Hebrew,^  ren- 
dered in  our  traaslatioa  by  the  word  conUuuaUy,  but 
ahnost  all  the  ancient  vereioiis  adhere  to  the  literal  ^nse, 
which  seems  to  be  important,  and  to  indicaie  a  flux  and 
reflux  of  the  waters,  which  would  affect  the  deposition  of 
the  matters  floating  upon  or  suspended  in  them.  Whether 
this  .flux  and  reflux  partook  of  the  natme  of  a  tide^  and 
was  piodoeed  by  the  action  of  the  moon,  or  whether  it  was 
occasioned  bv  the  wind,  which,  as  Solomon  observes, 
Goeth  towards  the  south  and  turneth  tUiout  to  the  northp^ 
does  not  appear. 

After  the  resting  of  the  aik,  more  than  two  months  elapsed 
before  the  tops  of  the  mouiitaius  were  seen,  and  finally, 
in  nearly  two  months  more  the  waters  had  univexsally 
disappeared;  and  after  their  long  domination  over  the 
earth,  lasting  nearly  eleven  months,  were  confined  again 
within  the  limits  that  God  had  originally  assigned  to 
them*  Reckoning  to  the  day  of  Noah's  going  ont  of  the 
aik,  on  >the  twentynieraiith'  day  of  the  second  month,  the 
whole  period  ot  ins  cuiidnement  appears  to  have  been  one 

*  Wn  supra.  *  See  above,  Vol.  I.  p.  45. 

5  Heb.  iitt^i  ^iVn  x^)M\  hvTQ  o^on  uwn 
^  Ecclet*  u  6. 


I 


306  ▲PP&MDIX.  NOT£ft* 

year  and  ten  clays.  It  is  evident,  from  the  period  tbat 
intevened  between  the  feating  of  the  ark^  and  aobift* 
qoent  iineiyiico  of  the  tope  of  the  mwmtaina  mom  thia 

two  months  afterwards,^  that  the  subsidence  of  the  waters 
at  first  was  very  gradual ;  but,  in  proportion  as  their  volume 
dimhiiBhed,  it  piobably  baoasie  more  and  mofe  tapd. 

Ikbit  tanwlt  and  vtnlMiiwt  of  the  dlcionidiii^  watmi  aad 
the  effects  prodaeed  by  them,  in  the  new  mixture,  as  it 
were,  of  the  substaiices  now  fuimuig  the  crust  of  our  globe, 
and  the  putting  it  into  its  present  order — always  under 
tilo  dinetton  and  gnidanoa  of  the  Dwiy,  mko  miUtk  elaM 
the  waier^06ady  employing  aa  hia  haada  thoae  physiMl 
agents  which  rule  in  nature,  to  fulfil  his  purpose— must 
have  bean  the  inverse  ot  those  of  the  ascefidtng  ones :  the 
object  now  waa  oot  diaraptioii»  and  diakwatioB^  and  4a> 
atmctioD,  bet  to  fiwrn  anew  the  earth  and  ita  heaveai 
which  had  been  tlius  desUuyed^  ;iik1  by  tlie  addition  of  a 
vast  body  of  fresh  materials  not  entering  into  the  compo- 
aitioa  of  the  old  oniat  of  the  ioao»,  to  vmdar  it  nialaaaUy 
different  from  it;  and  that  when  the  attention  of  maakisl 
was  directed  to  the  study  of  God's  works,  and  uf  those 
remains  of  the  ibrruer  world,  a  proof  mi^t  bo  &u|>piied  of 
the  exiatance  of  thia  aad  cataatiophey  oonfiimative  of  tho 
'  aoeoant  given  in  Holy  Seriptnie^  and  adding  to  the  km 
of  the  warning  that  univer^  corruption  will  be  a  prelude 
to  universal  destruction. 

When  we  oopaider  what  an  infinite  boat  of  aninah^ 
every  description  mnit  have  pertahed  in  the  dilniial  watn% 
aa  well  as  the  incakiiiable  magnitude  of  the  mass  of 
table  substances  that  must  have  been  severed  by  the  vio- 
lence ot  the  conflicting  waters  firom  the  earth's  surface,  or 
uprooted  afterwards  in  con8e(|uence  of  its  being  so  thch 

*  Ocncs,  viii.  4,  5. 
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vongMy  aoaked  by  them,  wa  see  inuiedkioly  that  ih«ur 
defXMrhkm  tnd  «ep«ltiire,  m  well  as  the  putting  together 

again  of  the  dislocated  lemaiuti  of  the  prnin  val  earth,  must 
have  been  an  important  part  of  the  oihce  ot  the  subsiding 
walen^  upoo  wluch  I  shall  now  oi^  a  Um  obaervationa. 
It  haa  beoi  a  matter  of  aorpriae  thai  anudat  ao  many 

fossil  animals  which  arc  daily  brought  to  light,  and  those 
of  some  of  the  largest  quadrupeds  in  great  numbers,^  no 
vmaina  of  the  kmum  ntu  hare  yet  been  diacoveredj^  except 
in  one  or  two  aolitaiy  inatancea.  Aa  the  deluge  waa  oanaed 

by  the  wickedness  of  these  old  giants,  as  they  have  been 
called,  but  really  apo^tateSf^  these  men  of  renomn,  it  waa 
•fidently  a  muaealoua  interfenttice  of  the  Deity  for  tfadr 
paaialnDent ;  it  aaema,  therefeva^  by  no  meana  improbable^ 
that  the  place  of  their  burial  was  not  left  to  chance,  or  the 
liinnliueuced  action  of  physical  causes,  but,  like  the  burial 
place  of  Moaes,  was  decreed  by  God,  and  fixed  ao  aa  to  be  - 
plaeed  beyond  diacoTaiy* 

It  aeema  to  have  been  the  opinion  of  moat  modem 
geologists,  that  fossil  animals  in  general  were  natives  of 
those  diatricts  or  countries  in  which  their  remains  have 
been  diiooffered*  Bnt  whoever  takea  into  eonnderation 
the  aocount,  above  detaUedf  which  the  aaered  writinga 
give  us  oi  tile  universal  deluge,  and  of  the  prevalence  of  the 
wateiB  aboTe  the  summits  of  the  highest  mountams,  wdl 
aee  at  once,  with  the  exception  of  thoae  that  were  over* 
taken  and  drowned  by  the  waters  in  dena  or  cayerns,  tliey 
must  have  lloated  when  the  waterti  had  reached  and 
flooded  all  the  elevations  upon  which  they  had  taj^en  their 
last  relii^  and  they  would  have  drifitod  off  north  or  aonth, 
or  in  any  other  direction  the  floetualing  element  waa 
taking,  and  if  there  was  an  alternate  flux  and  redux,  they 

1  See  ReliquuB  Diiuv,  138-- 182.  <  Heb.  o'Vai 
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woM  have  been  earned  hy  it  backwards  and  forwaida 

till  they  were  deposited  some  here  and  some  tliere  ;  soiue 
upon  mountam  summits^^  and  others  at  ditierent  heights 
ruled  by  the  ciieiimstaneM  of  the.  earth's  aurfoce  and  the 
action  of  the  snbaiding  waters.  Few,  indeed,  woukl  be  imr 
bedded  in  their  native  country,  except  those  that  perished, 
as  above  mentioned,  in  caverns ;  though  probably,  in  many 
cases,  those  of  the  same  species  might  congregate,  and  so 
Heating  off  together  might  be  buried  together.  It  has 
been  remarked  that  no  fossil  elephants  have  been  foond 
in  the  countries  that  those  animals  now  fieqnent.  It 
seems,  therefore,  by  no  means  certain  that  the  gigantie 

SaiiiKins  now  found  in  our  southern  coasts,  or  that  the 
Mammotlis  or  other  gigantic  Pachyderms  of  Northern 
Rnasia  or  Nova  Zembla,  were  really  natives  of  those 
regions. 

What  Geologist,  then,  however  practised,  however 
deeply  conversant  with  his  subject,  can  estimate  and 
exactly  calculate  the  action  and  operation  of  these  mighty 
waters,  both  during  their  rise,  prevalence,  and  subsidence 
for  BO  extended  a  period;  especially  when  those  <^  an 
Almighty  superintending  and  directing  Cause,  upon  the 
whole  body  of  means  that  he  emploved  to  accoiuplibh  lu6 
purposes,  and  execute  his  decrees  with  regard  both  to  the 
destruction  and  renovatioii  of  oar  globe,  are  duly  con- 
sidered? 

By  what  I  have  here  argued  1  do  nut  mean  to  contend 
that  there  may  not  have  been  many  partial  convulsious 
which  may  have  produced  very  important  changes  in 
different  countries  of  oar  globe ;  it  is  not  moreover  at  all 

improbable  that  while  its  population  was  concentrated, 

1  See  above,  p.  374. 
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mkxij  ngiom  when  uninhabited,  Qod  80  willing^  by  diin- 
ynalf  islamic,  or  other  action  of  tlie  elomente,  might  be 

niatenully  altered,  new  mountain  ndges  might  be.elevated, 
mighty  disruptions  take  place,  and  other  changes  to  which 
thete  could  be  no  witneaeoa,  but  which  con  only  be  con* 
jectarad  by  the  tetara  ench  eountriei  now  exhibit 

,  Note  li,  p,  41. —  We  iearn  from  the  ApoUk  St*  Feter, 
that  tke  .jpriwnei  globe,  and  its  Aeewnt  or  atmotpbtn^ 
pemk$i  at  tki  dtbtge*   I  ihaU  add  a  few  wofds  here  on 

the  passage  of  St  Peter  alluded  to  in  the  text.  Speaking 
oi  the  scolfers  of  the  last  days,  and  of  the  deluge,  W  herebi/, 
he  8a2f%  the  world  that  then  wa$  being  overflowed  vnth 
waterpenekeds  he  adds,  Bui  the  heavem  and  earth,  which 
are  now,  bt/  the  same  word  are  kept  in  store,  &c.  In  ihie 
passage  it  must  be  observed  that  the  term  world  in  the 
sixth  yeree  ia  synonymous  with  the  heavem  and  the  earth 
tdten  together  of  the  fifth  and  srrenth  Tenes,  and  by  it 
seems  to  be  meant  that  the  earth  with  its  own  heavens,  or 
the  atmosphere  that  surround?;  it,  both  perished  or  were  de- 
itrmfed^  which  is  rendered  further  evident  by  the  expres- 
sion: But  the  humem  and  earth  which  are  now.  From 
which  it  may  be  gathered  that  the  heavens  and  earth 
which  are  noWy  are  different  from  the  lieiu  cus  aiui  earth 
which  were  destroyed  at  the  deluge ;  and  as  the  latter  has 
evidently  been  reoonstnicted»  and  yegetable  and  animal 
vmains  have  been  mixed  with  the  dislocated  materials 
and  as  it  were  detritus  of  the  original  world  ;^  so  the  new 
atmosphere  might  be,  and  probably  was  differently  mixed, 
so  as  to  be  less  friendly  to  health  and  longevity,  which 

<  See  <ibove,  p.  384,  and  Herschei  in  Cab,  Cyclop,  xtv.  141* 
No.  135. 
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wonkl  tficount  pkysicaUy  for  tbfl  gradual  redmstioa  of  the 
fiamiAr  OT^«Mr*«t*4  of  to  ilx  iMMBi  bnif 

ilaiiikid.   Animilt  m  well  m  mn  might  be  affbeted  by 

this  change,  their  bulk  imnht  be  diminished,  and  other 
variations  be  produced  m  tbem  which  have  not  been  ascer- 
tained.. WIh»  Qod  fixed  apoo.  the  ndnbmr  aa  the  tolua 
of  hie  eoveoant  with  Noah,  the  changes,  here  aUaded  % 
in  the  atmosphere  mi^ht  be  the  cause  of  the  appeaiuiice, 
under  certain  cincuittstancesy  of  that  pheoomenon. 

Sflientifio  mm  have  jiM%ed  it  not  ^m^l^^obab^  withMt 
lelenring  to  thie  doctrine  of  HavehiioD,  that  ehaa^  in 
tile  composition  ot  the  utmoripherc,  according  to  circum- 
etancesy  may  have  taken  place.^ 

NoTB  H  Jh  ^^Wkomet  emmmm  tke  mmab  i 

North  America  will  find  a  vast  nurnbtr  thut.  correspond 
with  European  :ij>ecies — on  the  Rocky  Mowitaim,  aad  in 
tke  €mmtry  wfUumrd  ^  that  immgi  Aaiatic  tj/pei  am  St 
<eiMmMe.  The  vein-deer,  the  fin,  the  weaed,  the  iat»  Ite 
JUOUBe,  the  golden  eagle,  the  peregrine  falcon,  and  many 
other  birds  are  of  the  former  description,  in  the  latter 
paragraph  I  allude  to  a  fine  Cmrmbmf^  which  ia  fonnd  m 
Siberia;  and  lihewiae  to  anew  ginna*  idaled  to  Trdhe^ 
of  wluch  I  poieew  a  specimen,  found  in  India,  both  ttkm 
also  in  the  Rocky  iSiountaina,  Mr.  Sabme  mfonued  me 
that  several  new  Pcaoniai^  and  a  Laoma  thai  readied  tb 
height  af  aixtjr  fm/t,  wore  natiTee  of  the  ane  eoanlif. 
In  OhiU,  Mdlina  Ibond  the  green  and  temporary  frogi, 
the-  lu  ioii,  the  turtledove,  and  several  other  old-woriii 
aiiiimelH. 

1  ilaii;  Des  Se.  N&t.  xix.  432. 

•  C.  Vutingkovii^    Fisch.  *  Isoj^kui  as,  K.  iU.  S. 
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Note  16,  p.  5i,^BtU  wMek  in  tkiir  mmmUnfB  or  rmaie 

tmmqutnceny  majf  he  productive  of  effkct$  thai  important 
to  be  altttuk'd  tOf  and  provided  for.  When  we  reflect 
upon  the  action  c£  the  Deity,  we  can  scarcely  a?(Hd  taking 
our  ideas  of  it,  in  some  degree  from  that  of  num.  Man's 
Atleiitiw  is  miudly  direetod  to  Ihin^  that  appear  to  him 
iiyi|)ortant,  as  affecting  either  his  passions  or  his  interests, 
but  he  pa«6es  by  those  that  aj^ear  to  him  trivial,  as  haviiig 
no  bMunng  upon  his  pain,  or  plaaann^  or  wallare.  But 
here  there  ie  a  great  difference,  for  though  some 

By  long  experienoe  do  attain 

To  something  like  prophetic  strain, 

the  generality  can  trace  the  chain  of  canaas  and  effects, 

but  for  a  very  few  links;  and  therefore  they  disregard 
some  thii^Lis  us  trivial,  which,  in  the  event,  produce  effects 
of  the  greatest  importanca,  Bnt  it  ia  not  ao  with  Qod ; 
he  sees  the  moat  dbtuit  conaaqnoMaa  of  every  thii^  th«t 
happens  In  his  whole  tiniirerse,  and  therefore  knows  esaetly 
in  what  proportions  every  thing  appertaining  to  the  nature 
of  every  creature  should  be  measured  out  to  it  in  order 
to  piodiM  the  e£hote  lie  inleiidB  ahenld  take  plaoe,  if  k 
may  ao  speak,  daring  ita  mimatrstion ;  so  combining 
agents  and  actions,  as  may  intallibly  fulfil  his  law,  and 
general  purpose.  Ue  foresees  the  etiect  of  what  are 
legarded  ae  the  moat  tmiei  things,  aa  the  nnSftber  of  onr 
haim  and  tba  death  of  e  apanow,  as  well  ae  of  thoae  that 

are  most  ni) porta i it. :  and  his  general  object  is  to  provide 

for  tlie  execution  oi  the  laws  both  physical  and  meta- 
phjmoal  by  which  he  govanie  the  muTms^  and  eonpbolds 
all  things,  but  not  eo  aa  never  to  snspend  the  action  of 

these  laws.  The  folkaving  events  recorded  in  Scripture 
were  remarkable  instances  oi  such  suspension. 
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1.  The  Utmmal  Dfktge,  by  the  taeeauB  of  whieh  tlie 

heavens  aud  the  earth  of  the  primeval  world  were 
destroyed. 

2.  Tiie  Mgjfpiimi  ptlfMble  tUtrknm  Ua  three  ^ya  and 
m^hfta* 

ii.  Tlic  jids.^age  of  the  Israelites  tliionerh  the  Med  Sea, 

the  waters  standing  aa  a  wail  on  either  hand. 
4»  The  fiffi  appeienily  timnimg  Ml  m  the  heevete  «l 

the  eomnumd  of  Jakma,  or  the  earth  eewung  te 

revolve  ou  its  axis. 
6.  The  ikadow  going  back  on  the  dial  of  Ahaz  three 

degrees,  or  the  earth  retrograding. 
6.  The  supernatural  darkness  that  took  place  at  our 

Saviour's  crucitixion« 

NoTS  16y  p.  Bd^Wkidk  win  take  plaee  in  ki$  tim 

and  at  his  word;  and  bt/  the  means  and  instruments  that 
he  empowers  and  commissiom.  Ever  since  the  fall  of  our 
fiiet  pafenta  a  eopioiis  haneet  of  evil  and  aonow,  the  firait 
ef  HDy  has  been  reaped  by  their  deeoendants,  aanongst 
others,  that  of  slavery  has  been  one  of  the  bitterest.  In 
the  case  of  Ham  it  was  predicted  and  decreed  by  the  I>etty 
himeelf  that  his'soii  Omaan  ahoold  be  a  servmii  of  sertnusti 
or  slave  to  his  brethrai,  a  prediction  whieh,  to  judge  by 
the  event,  affected  all  the  descendants  of  the  offending 
patriaiehy  Ibr  no  laeee  have  been  so  much  degraded,  in 
all  leepeots,  ae  the  Afirieaa  negroes  who  derived  their 
origin  from  him.  •  ' 

'  Much  has  of  .late  been  done  with  the  view  of  ama- 
•liorating  their  eonditioiiy  and  most  of  the  European  oatione 
have  eoncorred  in  the  beoevdeiit  endeavour.   In  eons^ 

quence  ot  the  exertions  of  tfus  country,  the  debasmfr  trathc 
in  slaves,  and  the  miseries  and  waste  oi  hmndn  hie  that  it 
occaeionedf  have  been  very  mueh  diminished*  But  though 
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jChmtiaii  natim  hftve'mgveed  to  rolmqiiish  the  trade  in 
fllave%  and  it  is  to  be  hoped  that  many  of  the  ware  that 

were  expressly  kindled  nmongst  the  Africans  tliemselvcs, 
for  the  purpose  of  making  slaves  will  cease:  still  there  are 
maikete  for  slaves  that  we  haTe  no  power  to  cloeey  and 
therefore  it  is  to  be  apprehended  that  the  good  expected 
liom  the  abuhtiuii,  by  Eurupej,.ii  states,  of  the  traffic  in 
questuHi,  will  not  be  altogether  realized:  so  that  it  still 
aeemt  doubtful  whether  slavery  is  near  its  extinction,  or 
whether  it  ever  will  be  eaitinguished  dniing  the  present 
state  of  society,  and  while  the  nations  amongst  whom  it  is 
practised  continue  to  be  apostates  irom  the  knowledge  and 
worship  of  their  Creator.  While  the  souls  of  the  sons  of 
Adam  are  thus  enslaved  and  sold  under  sin,  it  seems  im*- 
probable  that  God's  time  for  their  general  emancipation 
from  bodily  slavery  should  be  at  hand;  but  when  their 
heart  sJudl  turn  to  the  Lord,  this,  and  numberless  other 
evils,  at  his  bidduDigy  and  by  instruments  that  he  appoints, 
will  cease.  The  best  way  therefore  of  accomplishing  this 
ol^ect  is  by  providmg  means,  wherever  God  has  made  an 
OpenilDg^  for  the  education  of  the  negxoes,  and  for  training 
them  to  habits  of  industry  and  eider:  to  give  them  freedom 
before  they  are  qualified  to  use  it  for  the  benefit  of  soetetyy 
is  giving  them  not  a  boon,  but  a  curse. 

NoTS  17,  87^ — ShcM  atwiier  and  hut  ckmd  of  trtwr 
emdopi  ffte  world  with  darkmi$^  There  are  many  passages 

of  Holy  Writ,  from  which  it  ap])Lars  that,  before  the  final 
triumph  of  the  gospel,  there  shall  be  a  tune  of  great 
BfuittuAl  darkness  upon  earth;  and  it  seems  also  to  be 
intimated  that  this  reign  of  evil  shall  be  brought  on  by 

men  that  Despue  domimon,  and  speak  evil  of  dignities,^ 
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wilo  ihftU  praaiM  /t^itty  to  their  foUoMn*  wiiik  they 
ftboDMlvM  axe  ike  mnmUs  of  cormpiums^  who  ahftU 

res^ble  Corah,  and  his  companions  in  rebellion  Dttklutt 
and  Abiram^^  and  rise  up  against  their  civil  and  eccle* 
MMtifial  nikfS4  Aiid  who  ihail  for  a  tin»  prevail  a^pMaat 
fhitm,  aa  mun  to  be  intiaiialaA  by^ana  of  tha  inpet  aiiriaat 
prophecies  in  the  Bible.  i>aii  $kM  be  a  eefpemt  by  lAa 
wai/,  an  adder  in  the  path,  that  biteth  the  horse-hceh,  so 
tiuU  hu  rider  shall  fall  baokward*^  So  says  the  yaaarahta 
patriaich^  in  hia  valadktoiy  and  pniphtiio  addreia  ta  hia 
twdre  sons  before  his  daa;^.  These  words  aatoi  to  Ibreleil 
thai  serpents,  or  apostates,  symbolized  by  tlie  tribe  oi  Dan, 
wonldy  an  tha  Imtt  times^  incite  the  lower  orders  to  rebel 
agataat  their  goifanioia  aiid  i<9«ot  their  ^ 
Jacob  adds  I  have  waited  for  thy  mhtOiimy  O  Jekmmky  it 
seems  to  be  further  mdicated  that  this  event  wili  be  loiiowed 
by  the  great  day  of  aahratioD.  It  was  au  ancient  opinkNi 
that  Aotiahnatwoald  bean  individiial  of  the  tribe  of  Dan^ 
who,  m  the  laat  timea,  to  aaa  the  woida  of  Iwammer  wotiUI 
leap  like  a  lion  upon  the  human  race  ;^  au  opinion  probably 
daiif  ed  from  tine  prophecy,  or  from  that  of  Moses  delivered 
on  a  ainular  oaeaeioD^  Dm  t»  m  IMm  wMp:  he  ekmU  ietf 
fTOHk  JRoAtKe  and  ftnwfi  the  exohiiioD  of  that  tnbo  ftom 
the  number  of  those  that  were  sealed,  as  recorded  in  the 
Apocalypse.^  St.  Paul,  in  hia  description  of  the  man  of 
aiii,  deeoribae  hin  «e  eaalliiig  biaaaeif  abafo  all  that  ia 
ftrffcrf  God^  or  tiiat  ia  wMmhipped  or  ummOmL^  Wm  hm 
been  interpreted  as  meanin<r  ?V/o/.?,  but  in  Scripture  princes 
and"  rukn  are  calkd  Gods,  as  when  it  is  said  Thou  *kak 

•  t  Pet.  ii.  9,  19.  <  Numb.  xvi.  1—3,  31—35. 

*  Genes,  xlix.  17.  ♦  Adv.  H(pres.  I.  iii.  c.  38. 
«  Dent,  xxxiii.  22.                ^  Revel,  xvL  6—8. 

V  Gr.  otfiofffm*    2  Theu,  ii.  4. 
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nor  mp0^  tki  Oods  nor  tpmk  tmi  9f  ihs  nikr  of  thif 

people:^  whence  it  seems  ;i,s  if  St.  Paul  meant  to  indicate 
a  power  that  was  to  exalt  itself  above  all  autliority  whether 
etfii  CRT  •edflMJlioal.  .  IictMu*  cotpoctad  his  pamvad 
AntidifMt  to  veigft  tkiea  yem  ud  «  hiif,  mterpreting  tin 
prophetic  period  of  1260  days  literally  ;2  but  this  period, 
if  interpreted  a  year  for  a  day,  would  only  agree  with  a 
aoeecMion  of  faidividaala.  TfaawMotofkhiiioaof  spmon^ 
Antidurkty  nwy  be  neoneiled  mth  tiiv  modem  ona  of  a 
BiieeesBion  of  mdividnaiki  entitled  to  that  appellation,  by 
considering  St.  John's  prophecy  ot  the  two  witne^es.  They 
•le  to  prophecy  clothed  in  sackcloth  1260  days.'  Tliie 
period  synebromam  with  the  reigii  of  the  Ajo^bnetiiiii 
power  whlcAi  torruftB  ike  gospel,  headed  by  a  sticcession  of 
iiidividuals.  Again,  they  are  to  be  killed,  and  their  bodies 
exposed  without  sepulture  in  the  street  of  the  great  ci^ 
for  tfaieedoyo'eiHl  o  luUf  ;^  tbie  second  period  eyaehrc^es 
with  the  mgn  of  the  peiaoatd  Autiefarisi,  who  dWn  tkt 
gospel,  who  is  to  be  a  single  individual ;  and  more  particu-? 
lariy  entitled  to  the  name  of  Antichrist  by  his  iiniidelity, 
end  etbflietic  pitnoiples.  £{0  w  the  AmtickrUi  tkmt  dmm$k 
tig  JFteAcr  and  Mtf  8m^  It  may  be  oeked-^IFAiii  God 
doelh  this,  who  shall  be  able  to  stand  ?  will  any  Christian 
church  escape  ?  We  learp  from  the  case  of  that  of  Philft^ 
delphia,^  that  if  eny  eueh  oharch  hdds  hst  her  profession* 
bee  kept. the  word  of  dHiety  end  not  denied  hie  mme, 
though  beset  by  a  host  of  enemies,  she  shall  be  kept  from 
the  iiour  of  temptatioiu 

NoTB  18,  p.  e^.^AndMfmhnd  to  Out  jwitmt  i)f  Omr 

God  and  tlieir  own  land.    Some  Divines  have  thought 

1  JBxod.  jxll  28.  '  UU  ntps  1.  r.  e. 

«  1  Join,  n.  22.  «  Bev,  iii.  7-^10. 

VOL.  T.  D  D 
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that  thero  wilt  be  no  mtonlion  of  the  Jews  to  their  own 

la  lid  ;  but  as  it  is  evident,  from  what  St.  Paul  says,  that 
they  will  at  a  period  fixed  in  the  Diviae  cotmoilft  be 
oonverted  to  the  fiuth  of  Chiisti^  m  it  efipeeiB  equally 
clear,  from  what  is  fixelold  in  the  coiicltidin^  chapten  of 
Ezekiel  and  by  other  prophets,-  that  they  shall  also  again 
inhabit  Judea  and  Jeraaalenu  Some  interpreters  are  also 
of  opioioo,  that  the  pouring  out  of  the  vial  of  the  aixth 
angel  upon  the  river  Euplirates  and  the  drying  up  of  it* 
waters,'^  signify  the  dissolution  of  the  empire  of  the  Turks; 
that)  by  the  Kings  of  the  East  therein  metntioped,  aie 
meant  the  Jews;  and  that  their  Wtaiu.  to  their  own  land 

is  indicated,  by  their  Nvay  being  prepared.  Bishop  Uorsley 
supposes,  likewise,  that  the  eighteenth  of  Isaiah  foretelle 
this  event,  and  that  the  gieat  eovuneiGiai  nation  of  the  day 
will  he  inBtmmental  in  bringing  it  about^ 

St.  Paul's  conversion  is  thought  to  have  been  a  type  of 
the  conversion  of  the  Jewish  nation  in  the  latter  days,  and 
aa  his  seal  and  ancoeai  seem  to  have  exceeded  that  of  the 
other  apoetleB,  and  he  was  the  great  insirnment  of  the 
conversion  of  tht;  gentile  world  to  the  faith  of  Christ,  so  it 
has*  been  suf^posed  that  the  Jews,  when  converted^  will  he 
tfaemaininstrunentsof  theeomeiaionof  thethenbeadiea 
world. 

NoTK  19^  pw  SS^UMkm  tome  Means  c&n  U  deomd  ni 
home,      which  the  prtiiMrs  mua^  he  UghUmif  amd  lis 

suffering  classes  be  enabled  to  procure  the  necessaries  of  life. 
There  arc  two  mighty  nations  on  our  globe  in  which  a 
system  has  tong  been  acted  npon,  enabling  them  to  snpport 

»  Rom,  xi.  25,  26. 

*  Ezek»  zxzvii,  &c«  ImsL  Ix.  Jerem,  zxx«  te« 

>  Rev.  ZTi.  12.  comp.  is.  14. 

«  See  alio  Ix.  8,  9,  and  Zeph.  ill  10. 
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a  population,  never  dimiiiishcd  by  foreign  wars,  greatly 
exceeding  that  of  any  other  country,  whose  numbers  have 
only  been  diminiahed  occasionaUy  by  fanune,  by  devaft* 
fating  iifaAdatiofiB  and  anfavourable  seasons,  from  which 
notliing  can  altogether  insure  a  people.  The  nations  I 
aliiide  to  are  China  and  Japan.  We  m  informed^  in  the 
Acconnt  of  Lord  Macartney's  Embassy,  that  in  the  former 
of  these  countries,  "  Evei-y  square  mile  contains  upon  an 
average  one  third  more  iuhabitantS|  being  upwards  of  three 
kundred,  than  ar^  foimd  upon  an  eqoal  quantity  of  land, 
also  upon  an  average,  m  the  most  populous  country  in 
Europe."^  The  population  of  the  latter  is  also  stated  to  be 
prodigious.^  The  encouragement  of  Agriculture  appears 
to  be  the  sole  mean  which  enables  these  countries  to  matn*- 
tain  so  vast  a  mam  of  population.  In  China,  it  is  stated, 
that  the  whole  surface  of  the  country  is  dedicated  to  the 
production  of  food  for  man  alone,  that  even  the  steepest 
mountains  are  brought  into  cultivation ;  they  are  eut  into 
terraces,  and  the  water  that  runs  at  their  feet  is  raised  by 
chain-pumpS|  worked  each  by  two  men,  from  terrace  to 
terfaoe,  to  irrigate  them ;  and  steep  and  barren  places  are 
not  suffered  to  run  waste,  but  are  planted  with  pines  and 
larches."'  A  similar  account  is  given  of  the  state  of  agri- 
cultore  in  Japan,  where  attention  to  it  is  eujomed  by  the 
laws  as  one  of  the  most  essential  duties;  and  if  any  one 
leaves  his  land  uncultivated  his  more  active  neighbour 
may  take  possesBion  of  it.  In  both  these  countries  no 
article  that  can  possibly  be  used  as  manure  is  wasted^  so 
that  the  soil  and  crops  have  every  possible  attention  of 
this  tund.^    MaHe-Bran  has  given  a  very  interesting 

1  Macartney  Embassy  by  Sir  6.  Staunton,  iii.  388. 

s  Malte-Brun.    Stjst.  ofGeogr.  Asia  II.  ii.  533.  E.T. 
3  Macartney  Embass.  iii.  386.    Malte-Brun.  AaiUf  560. 
*  Thumb.  Japan,  iv.  82.    Malte-Brun.  561. 
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Mseomit  of  the  lummirs  paid  by  the'Empoior  ef  China  and 

his  cuurt  to  agriculture:  wlio  annually  in  the  beginning 
of  March,  after  adoring  the  God  of  Heayen,  and  invokiiig 
his  BietMQg  on  hm  kkbant  and  onthftiof  hk  whole  peopk^ 
himself,  laying  aside  his  imperial  lobes,  holding  a  plou^ 
opens  several  furrows,  and  is  succeeded  by  his  chief 
mandarins,  who  in  succession,  follow  the  example  of  the 
prince.^  Some  allowanoe  piobefaly  nmsl  be  made  for  too 
mm  colowing  in  these  statemsnts,  as  most  of  them  must 
have  been  derived  from  the  report  of  the  natives,  yet  there 
seems  no  doubt  with  respect  to  their  general  accuracy. 
What  an  esmmple  is  here  aet  hj  natioBS  which  we  axe 
accustomed  to  consider  as  ftr  behind  ourselves  in  every 
art  of  life :  how  vast  a  portion  of  our  own  home  empire  b 
suffered  to  lie  waste,  while  all  the  time  hundreds  of 
thousands  of  oar  agficnkoral  peculation  are  languishing 
for  want  of  employment,  and  compelled  to  lire  npcm  a 
pittance,  which,  unless  they  add  to  it  by  theft  or  fraod,  n 
scarcely  sufficient  to  keep  body  and  soul  togetlier;  and  hi 
the  mean  while  the  morals  of  our  peasantry  are  gradually 
cormpled;  they  grow  daily  less  indnstriona;  they  nil 
often  congregate  at  the  beer-shops,  and  get  inTekerate 
habits  of  intern pora nee ;  they  lose  all  respect  for  their 
superiors^  and  the  bonds  of  nnion  betwixt  the  upper  and 
lower  classes  axe  gsaduaily  dissoLviag;  and  nnless  soibs 
remedy  lor  this  fearftil  evil  is  soon  discaveied,  who  caa 
say  what  the  consequences  may  be?  When  a  inaii  once 
iosea  his  &df*<fiteem,  and  is  degraded  irom  his  natural 
depeodenoe  upon-  hnDself,  nnder  Ood,  end  the  labour  cf 
his  hands,  for  the  support  of  himself  and  ikmily,  bemg  ns 
longer  of  use  to  himself  or  others,  he  becomes  careless  of 
his  actions  ^  and  beiiig»  as  it  were^  rejected  by  society, 

» 

1  Mahe-BruD,  561, 
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baeoCDM  the  mamj  of  tkoM  aboYe  Iiuii»  and  the  vead  j 
aflsodnte  of  erU  mm,  in  ml  worluu 

NoTS  20,  p.  156.— TAo5e  ///^^  are  loricated  and  covered 
foUh  wm^  kM  ^  «ML  The  miad  means  by  which  a 
Iftiovidont  and  benefiemt  Cfealor  has  pronded  anunahi 
With  different  means  of  defence  ought  not  to  be  over- 
looked. When  we  aee  oroa  thete  inTmible  atoms  as  it 
ifetfa  provided  with  anmmri  to  dafend  them  probably 
from  the  attack  of  animals  of  their  own  class,  we  feel 
coni^deiit  that  he  wiU  not  neglect  us.  This  distinctioa 
oif  animals  into  loricated  and  naked  may  be  traced 
through  most  of  their  Classes;  ihas  the  Coisopiem  stand 

in  contrast  with  most  of  the  oihvv  Orders  of  insects; 
the  fishes  aiid  leptiles  that  are  covered  with  scales  with, 
those  that  are  coveied  witii  akin.^  In  bnds^  however,  diis 
dtstinctfon  does  not  appear  to  obtain  at  all :  in  c| uadrnpeds 
the  giant  Megatherium,  the  Armadillo,  the  Chiami/phoms, 
and  the  Manu,  are  distingnished  iiou  the  other  Mam^ 
maliaas  by  the  aimoar  that  pioAesta  them. 

Note  21,  p»  ISSL^The Jirst  plants  and  ihejir$t  animak 
are  ieattdjf  mora  lAmi  mnmaied  wmkeuki^  amd  offtor 
analogues  of  eath  oiktt:  and  thou  a5oee  iJmn  m  «kA 
kingdom  represent  jcutUed  JihriU.  A  discovery  may  here 
be  noticed  of  one  of  the  most  scientihc  Botanists  of  the 
present  age^  and  whose  keen  eje  and  phikieophio  spnrit 
have  penetrated  into  depdw  and  masteries  b^bie 
plored,  belonging  to  the  science  of  which  he  is  so  great  an 
ornament.  In  the  inveetigation  of  some  of  theee,  he  di»- 
corered  that  not  only  vegetable  but  OYen  mineral  mole- 

1  In  some  fishes  tiie  scales  me  invisible,  so  that  thej  may  be 
almost  reckoned  naked.   VoL  IL  p.  306, 
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culea,  when  placed  in  a  fluid  medium,  would  mov«  thotl 
in  wwm  diveettani,  bat  by  wbat  oanae  tbcae  noUm 
WMW  genmled  he  oSkm  no  eonjeetiire.   He  very  \vnAhf 

•hewed  roe  this  sinc^uiar  |jIienoiiifc;non,  if  my  memory  dots 
uot  deceive  me,  with  respect  to  some  mineral  substances. 
Mr.  Bimm  has  observed  that  the  molioiiB  in  qoeetioo^  Jm 
WBS  eetiefied,  eme  neiHier  horn  eamnte  In  the  fleid,  ner 

from  its  gr;ulual  evaporation;,  l)ut.  beluno^cd  to  the  particlt?  I 
itself;^  and  of  the  spherical  molecules  mixed  with  the  other  | 
oblonip  putiolee  obtnhiod  Drani  Ciordba  fnkhtihj  tet 
they  were  in  rapid  oecillatory  aoolieii:'  in  both  tmmaif 
vegetable,*  and  animal  substances,^  along  wilh  the  mole- 
cules, he  fouod  other  corpuscles,  liiLe  short  fibres  som-  \ 
what  moDtlifivm.  or  faaraMT  tianevene  omitinclienB.  eoiw 
fponding  in  namber,  aa  he  eonjeetared,  with  that  of-  the 
molecules  composing  them :  and  these  fibrils,  when  IH^ 
consisting  of  a  greater  number  than  four  or  five  molecules,  I 
exhibited  motion  TOBemMnig  that  of  the  mhierai  ^bnk,  \ 
while  longer  ones  of  ihe  aaflne  apparent  diameler  weie  el  | 
rest.*   It  does  not  appear  clearly  from  the  words  of  tfce  I 
learned  author,  whether  the  motion  of  the  mineral  ruole- 
coka  was  similar  to  that  of  the  vegeiable  onei,  which  he 
deaeribeaasoscilhitay;  Thenotionaof  tbemineialfibfiiiy  i 
when  not  eompoeed  of  moce  than  two  of  three  nohceM, 
were  at  least  as  vivid  as  those  of  the  simple  molecule,  and  , 
which  from  the  hbrii  often  changing  its  position  in  the 
fluid,  and  inun  its  oeeaaiooal  bending^  night  be  ssid  to 
be  eomewhat  vemuealar;^  now  Termienlar  movesiMl  v  j 

a  kind  of  progressive  oscillation^  the  anterioi  extriiaity 
going  txoiu  side  to  aide  and  being  followed  by  the  bodjf* 

*  Brief  Account  of  Microscopical  ObscrvatioiiSf  SfC.  4. 

«  md.  5,  6.         «  IM,  10.         *  Ibid.  U.        '  /W- 

«  Ibid.  comp.  10,  11.  . , .  7  IM.  10. 
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In  oihiv  miiuifal  bodki,  «s  in  white  wxamc,  rnhkh  did 
not  whibit  the  fibrils,  he  found  ofval  pattleke  tbout  the 

size  of  two  molecules,  w  liich  he  conjectures  to  be  primary 
combinations  of  them :  their  motion,  which  was  more  vivid 
Umd  that  of  th«  anniple  nKrieeole,  consitted  usnaUj  in 
taming  on  their  kmger  asris^  «nd  then  often  appearing  to 
be  flattened.^  The  revolution  oi  a  body  upon  its  axis,  it 
aaerf  be  obeemd,  implies  the  action  npon  it  of  two  equal 
GOi^ieting  feme,  by  the  eonntmetion  of  whkdi  the  lefo- 
lution  is  produced  and  maintained :  the  same  action  on 
the  longer  fibrils^  would  keep  them  at  rest. 

My  notive  for  introduohig  a  to|He»  whieh^  at  the  fiiat 
blnehy  eeems  to  have  a  very  eKght  eonnezion  with  the 
subjccl  now  before  me,  was  a  suspicion  that  sometimes 
Mr.  Brown's  molecules  may  have  been .  mistaken  for 
Imftuory  Animah*  Comparing  the  oeoiUatoty  motion  he 
ebeerred  in  them^  and  Garua'  dbeervaiion  that  the  motiona 
ef  Infusories  occasionally  present  the  appearance  of  attrac- 
tion aild  repulsion,^  this  suspicion  seems  to  merit  attention, 
and  to  call  for  more  close  examination;  and  it  may  be 
observed  that  the  action  of  these  two  powers  seems  suffi- 
ciently to  account  for  tiie  oscillatory  motions  of  the  mole- 
eulee,  and  takes  away  all  idea  of  any  spontaneity*  With 
f^aid  to  the  Inlueoriee  this  has  been  most  satisftdorily 
established  in  a  former  part  of  this  chapter,"*  and  this 
clearly  proves  their  animal  nature,  as  do  their  modes  of 
motion,  &c.^  but  when  we  recollect  that  they  abound  in 
-vegetable  infusions,  and  that  tlie.  mote  vegetabka  are 
macerated,  and  as  it  were  decomposed,  the  more  iiuuiptous 
are  the  animakwila  that  they  appear  to  give  out  when 


>  Ubi  supra.  *  I  hid.  II. 

*  Intrud.  to  Camp.  An^,  JL  Tr.  i.  45.  §  57, 
«  See  above,  p.  150.  ^  IM.  163. 
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infitsedy  it  would  be  nothing  extraordinary  either  thai  they  * 
ibould  be  miitakftii  for  BMnriog'nnldovki^  or  wmmg  loit 
mIm  inr  lliofli*  Fudnr  W6  tmf  th&ttf^   kind  ^  mnJii|^ 
Mmluu  this  wphmeA  Infmones  and  tbe  Molecules,  and 
between  the  flliform  ones  transversely  annulated  with  a 
vermicular  motion^  Mid  the  fihrik  of  Mf*  Brovo. 

Another  kw  of  nttnle  mom  to  iMvk  ftont.  ttw  evptti* 
sMttli  of  tint  aeote  iBlv!aUiil--4iiil  «11  bodm  wlmte 
organized  or  inorgantrod,  are  foriiied,  as  fibrin  is  in  the 
animal  kiugdom,  by  ^harical  molecules  made,  aa  it  were, 
into  n6eki»De%.aBd  thtti  ndihining  in  hmdiw,  ftod  ihftt 
iiMe  an  ^ba  mbstrntaft  of  ill  avlMialMO.  In  flvida  tbe 
apherulefi  aie  uot  united^  and  90  have  free  motiun  mlei  fie» 

Hi  liftm  fltf,  w/bm  IMwM  MHif  «  tm$aHm  umiiar  ^o 

produced  by  the  sting  of  a  nettle.    Aristotle  mentions  % 
marine  animal,  uoder  thfi  mme  of  Acalephe,^  and  another^ 
if  u  ho  nnt      ff^mfk  THidflrf  thftt  ffif  f 'wiiffF  fcoth  1^f  Trfaioh  * 
vwd^aoending  to  tiio  Ovaak  Isrioograpban^  tie  mod  to 
designate  the  same  plant,  the  atinging-nettle^'  but  it 
seems  uot  quite  certain  that,  in  either  case,  he  had  the 
stiiiging  Gelatinea  or  6e»-nettles  in  his  eye.  Domifaiog 
bai  AudetM^  ho  aavk  ^  It'  wlhowii  to  iho  meka*  aa  do 
aonie  of  the  alidl-lith,  but  aometinies  it  roves  at  krge» 
It  has  iio  shell,  but  the  whole  body  is  liesiiy.    If  the  hand 
is  moved  to  it,  it  perceives,  8eiabe8»  and  adbflvaa  to  it,  like 
tiio  Pdlypey  hf  means  of  ita  toPtoetes/  ao  thai  the  flesh 
Bwellk  It  haa  its  montb  in  the  middley  and  the  zodk. 

>  Gr.  AicaXii^i},  Aolus  Gellias  {Noct.  Att.  L  hr.  c.  II.)  writes 

it  AKakv(l>T), 

*  Gr.  Kvtdrf.  s  He8chiii8.explamii  AicoXii^cu  by  KviBo*. 

*  Gr.  ir\tKTayai» 
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Mems  to  serve  it  for  a  shell:  if  it  uuxU  with  any  of  the 
ffMU  fiiJiti^  it  ^^ffttiiitf  thiiH  in  ihB  naui  visy  thai  it  ^^^'tf 
Am  huuL  Thuft  wluiAmr  edibfe  <linig>  it  amts  with#  it 

devours.    One  kind  of  tlicni  is  ut  lai'ge,  and  devours 

wliatttver  aearucduns,^  or  cocklesy^  it  maota  with :  it  appeajcft 
to  hmre  no  ^mmwmdf  in  this  m|Mt  miinihling  pbiita. 
Tbm  8M  liM  kiMk.of  Atfoftyftiii  cm  MnalWr^  and  best 

adapted  for  the  table ;  the  other  large  and  hard,  such  as 

OffOflimd  riKftlAia-      In  jhfK  unn^MT  iheir  flAfih  ift 

tffft  Any  «r«  thmCm  caught  and  eaten  at  that  saaaon 

-^ut  in  summer  they  dissolve,  for  they  become  watery, 
and  when  touched  they  immediately  are  so  damaged  as 
notto-bcTfaaMvaUa.^  Whan  tnJBkmg  ftaoL  tha  heat  thay 
willMiimw  witluii  the  ioeki»^'*  And  agaii^^'It  haa  n 
mouth  in  the  middle,  which  is  chiefly  conspicuous  iii  the 
Inxge  ones ;  it  has^  like  tbe  Uvalve  sheli-fish,  a  passag)B 
ndnah  the  axcMnanta  are  Tindadi  which  ia  in  thaiv 
upper  anilacet  like  tkena  too  it  haa  the  flashy  part 

within,  but  it  uses  the  rock  as  a  shelL"* 

With  regard  to  his  Guide,  o£  which  he  treats  at  the 
anna  tine  with  the  apoogaiy  aa  ^"*iit^it*ify  the  fartma 
of  Hm  roaka--^  aays,  ^  Of  the  Qudm  there  jure  two 

kinds,  one  in  the  hollows,  wluch  adheres  to  the  rocks; 

othiis^  that  range  at  large^  are  met  with  in  fmptooth  plafiei^ 
aaA  on  the  flat  ahonb"? 

^  E^i^'Of.  *  Gr.  KreyfC. 

'  The  word  I  have  rendered  watery  {^aBapoc)  means  properly 
without  kahs ;  but  fittZtm  ia  used  by  Theophrastua  to  ej&pceis 
taoiBtarei  and  is  used  h^e  evidently  in  a  similar  sense. 

«  Aiislot.  Hitt.  Anm,  hbr.e.6.        «  Jbid.  K  viit  8* 

^  In  the  text  it  is  cr  ivic  ftf hot  Atbeima  reada  <r  rmt 
Xuotcy  which  better  agrees  with  the  context. 

v  Gr,  ir\aT£ifjuahinv — it  may  perhaps  mean  &t  rocks.  Anstot* 
Ibid.  1.  v«  c.  16. 
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It  seems  not  accordant  with  the  usual  accunucy  of  tiiift 
pmi  Philosopher  and  Naturalist,  whm  he  is  treating 
fimnalfy  of  the  anue  kind  of  oi^ao^  ta  diadngtiiah  it  hf 
two  different  names,  nor  ia  It  likely  that  he  vrould  have 
placed  them  in  sepknate  chapters,  as  if  tlicy  wera  distinct 
things*  Ua  would  sorely  not  have  devoted  one  whoia 
chapter  to  the  ah%i  and  <ifa/t|iii,  and  another  to  the 
Cmidi  and  Sponge^  unlesa  he  had  meant  they  shooid  bo 
cuasidered  as  distinct  animals.  Still  there  is  one  circura- 
atanca  thai  seecos  iu  one  respect  to  indicate  theur  identity, 
one  q»dea  of  each  appean  to  be  mmally  fixed,  and  tha 
other  fi0a»  But  this,  by  itself,  does  not  furnish  a  aatie^ 
factory  proof.  With  regard  to  these  Acakphcii  or  Cmdcs 
V  of  Aristotle  having  any  right  to  be  ooosidered  as  belonging 
to  Ijnna'a  g'wpifif  JdreAcso,  it  ^tMWfiy  chi^Qy  baaod  npon 
their  name  of  H^ttlstf  whioh  probably  was  givaa  thom» 
from  a  faculty  they  possessed  of  stino^ns^,  in  some  measure, 
like  a  nettle,  a  faculty  .which  some  of  the  Medusas  are 
known  to  poeaose  In  a  femarkabla  cbgrea^^  Bat  Ariatotla 
dooB  not  appear  to  intimata  that  4y»Qh  an  efieet  lUlowa 
its  tonch,  except  that  the  fijiing  of  ks  tentacles  caused  a 
swellini^.  If  either  of  his  species  is  entitled  to  be  coO" 
sidered  as  a  Medusa  it  must  be  tha  smaller ;  the  larger  or 
Axad  one  appaaia  in  one  laipect  to  raeembletba  AjmfM 
triU  magnifica  :*  they  are  stated  to  use  the  loek  to  whioh 
they  are  fixed  as  a  shell,  whence  it  should  seem  that  they 

1  The  strnghig  property  of  many  such  Teatacala^  for  iai^nce, 
m  the  ilMasa  anid  B^hmia^  hkeifiBe  deserves  notiee^  Tlus, 
which,  with  some  modifioatioBS,  also  eiists  ia  several  plants^ 
appears  to  be  tha  lowest  degnee  of  the,  so  called,  electric  power 
in  several  ftriies,  not  lacarring  in  the  higher  orders  of  animals, 
and  perhaps  compondile  m  tegaida  man,  to  the  magoelie  laflu- 
ence  alone. — Carus.  i.  47.  ^  60. 

*  Tubulaiia  jnagni/icaf  Linn,  Tr.  v.  22S.  L.  ix. 
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retire  occasionally  ioto  it,  like  the  above  auimai.  With 
ftigpml'to  hu  seoond  speeies,  though  Bome  parts  of  hk 
<lcBOii|ptioii  agree  with  the  cmnmon  jelly-fish,  yet  their 
devouring  Echini  and  Cockles  seems  to  indicate  some 
animal  luruished  with  a  more  powerful  apparatus  for 
vehmg  their  way  to  the  aaiinal  inhalHting  tbne  ehdk* 
PImy  does  not  in  hie  deteriptioii  merely  e<^  Aiietotle; 
§or  he  speaks  of  his  sea-nettle  as  producing  the  same 
effect  as  the  vegetable  nettle»  Yet  he  lueutions  them  and 
the  Bpongiee  ae  being  something  interaiediate  between  the 
animal  and  the  plant,  whieh  can  scarcely  apply  to  oar 
Jeily-fish.  It  seems,  I  think,  probable,  that  the  term  in 
question  was  employed  by  the  aiicients,  to  designate  more 
than  one  group  of  animals,  and  more  particularly  the 
TiamanH  of  liamarck^  both  those  that  are  fiaed  and  those 
that  are  free.  AristotleV  fixed  species,  which  he  describes 
as  retreating  into  the  rocks,  as  into  a  shell,  will  piol)ubly 
one  day  be  found  near  the  eastern  coast  of  the  Black  Sea. 
It  i.  worth  while  ^  to  inqaiie  whether  uy  anim^ 
answering  the  description  of  Aristotle's  second  species  is 
still  eaten,  in  the  winter,  by  the  Greeks,  customs  of  that 
kind  seldom  changing. 

NoTB  28,  p.  240^//  teem  to  me  most  probable  that 

they  are  the  animals,  and  not  the  pholads,  as  is  usualli/ 
supposed,  which  tJte  Roman  naturalist  describes  under  the 
name  of  DactyU*  Pliny  says  of  his  Dactyli  that  they  are 
so  called,  becanse  of  their  resemblance  to  the  human  nail  ;i 
in  the  Pholads  this  resemblance  is  very  slight,  but  in  the 
rasor-shells  and  some  tulip-ishclls  it  is  niucli  more  striking. 
He  also  observes  that  the  Dactiflm  when  replete  with 
moisture  sparkles  in  the  mouth  of  the  eater,  and  that  the 

»  Hut,  Nat.  1.  Lx^^.  61. 
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falling  dn^  alio  mat  li^bi.^  If  Pliny,  in  his  account  of 
tlii»  cratQiVy  «M  reatty  Bpeakiag  of  ilie  phoU,  it  is  uih 
gakr  be  ihoald  aoi  nMBlioa  its  ImI^ 

NoTB  24^  p.  262. — Their  bysstts  has  long  bem  €eiebraied, 
for  ^  i$  mMkntd     AriitiQik.   Arislods's  mode  of  ex-* 
prfrion  is  singolsr.   M  h  wmm  of ^mmm  t»  n  09aw  f» 

a/xfxco^iai  xai  ^o0o^co^£<Ttv,  He  says  also  when  they  are 
deprived  of  the  pinnopbyiax,  they  perisbn'  Piiayi  who 
mostly  copies  Anstoile's  Mooonty  does  not  notice  Ae 

>  Hit  natara  In  tenebrii  ramoto  Ittauney  alio  falgeie  daro ;  et 
qiianto  magis  hmnofem  babeant,  loceie  m  oie  waii^fntwiin  % 
Iveeie  in  inaiiiliiii»  atqot  etiuft  in  tolo  et  TMte  dwadaHibhs 
giittv.  im. 

«  HUL  Anim.  I    €.  16.  «  MUt.  Nai.  h  ix.  c.42. 
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